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^ 'ideo  technology  is  growing  rapidly  providing  new  opportunities 
for  DOD  research,  analysis,  and  applications  especially  in  the 
areas  of  optical  video  discs,  computer-based  microfilm  and  micro¬ 
fiche,  shared  analysis  or  network  systems,  and  video  taping  and 
playback.  These  technologies  can  be  applied  variously  to  intelli¬ 
gence,  training,  and  information  management  problems  in  some  very 
unique  and  cost-effective  ways 


DO  t  jmTtS  AH  EtnONT  *  NONES  IS  RWetETE 


UNCLASSIFIED 

SECUMTT  CLASBlPtCATlON  OP  TWlS#Adl  (I 


Data  tmtmatt 


SUMMARY 


This  Quarterly  Technical  Report  covers  the  period  from 
April  1,  1981  to  June  30,  1981.  The  tasks/objectives  and/or 
purposes  of  the  overall  project  are  connected  with  the  design, 
development,  demonstration,  and  transfer  of  advanced  computer- 
and  video-based  command  and  control  (C2)  systems;  this  report 
covers  work  in  the  video-based  systems  research,  analysis,  and 
applications  areas.  The  technical  problems  addressed  include 
the  rapidly  evolving  video  display  (broadly  conceived)  world 
and  how  developments  in  the  area  can  be  exploited  for  Depart¬ 
ment  of  Defense  (DOD)  use  for  group  problem-solving,  tele¬ 
communications,  training,  and  information  management,  among 
other  areas.  The  general  methods  employed  include  a  survey 
of  video  equipment  and  a  matching  of  survey  results  to  DOD 
functions.  Technical  results  include  a  set  of  recommendations 
regarding  how  current  and  future  video  technology  can  be  used 
productively  in  a  variety  of  defense  contexts.  Future  research 
will  summarize  and  integrate  all  of  the  work  performed  during 
the  two-year  contract  period. 
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1 . 0  INTRODUCTION 


The  broad  field  of  video  technology  will  present  countless 
unique  opportunities  to  the  Department  of  Defense  (DOD)  in  the 
immediate  and  longer-term  futures.  Such  will  be  the  case 
because  nearly  all  of  the  component  technologies  are  accelerating 
at  exponential  rates,  because  the  DOD  has  begun  to  develop  a 
solid  understanding  of  and  appreciation  for  video  technology, 
and  because  the  cost  of  video  technology  is  constantly  falling. 

This  report  looks  at  some  of  these  opportunities.  Specifi¬ 
cally,  presented  below  is  a  look  at  current  and  emerging  video 
technology  followed  by  a  set  of  recommendations  regarding  how 
it  can  be  used. 
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2.0  CURRENT  AND  EMERGING  VIDEO  TECHNOLOGY 

2 . 1  Video  Disc  Systems 

Perhaps  the  most  dramatic  and  exciting  development  in 
recent  years  is  the  video  disc  storage  system.  (Appendix  A 
presents  information  on  the  MCA  "industrial"  video  disc  player; 
Appendix  B  presents  some  reprints  regarding  how  the  various 
video  disc  systems  compare.)  Already  video  discs  are  in  use 
in  a  variety  of  capacities.  They  are  used  for  intelligence 
information  storage  and  briefings,  interactive  training  appli¬ 
cations,  and  for  the  storage  of  video  map  data,  among  other 
problem-solving  contexts.  Beyond  storage  capacity,  the  chief 
advantages  of  the  video  disc  storage  system  is  that  it  permits 
the  storage  of  video  photographic  images  of  all  kinds  and 
sound.  It  also  provides  for  great  storage  economy.  For  example, 
Kenney,  et.  al.  (1979)  report  that  when  compared  with  magnetic 

storage  systems  (the  Philips)  video  disc  systems  are  very 

—  8 

efficient.  "The  media  cost  is  estimated  at  5X10  cent/bit 
and  the  hardware  cost  at  5X10  ^  cent/bit.  The  volumetric 
storage  efficiency  of  the  optical  disk  is  100  times  better  than 
that  of  6250  bits/inch  magnetic  tape"  (Kenney,  et.  al.,  1979: 
p.  36).  Note  the  table  below  (Kenney,  et.  al.,  1979:  p.  38). 
Similarly,  when  one  compares  video  disc  record; ng/storage 
density  and  access  time-versus-price  with  various  magnetic 
media,  the  (Philips)  discs  again  compare  more  than  very 
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Characteristics  of  mass  stofage  devices 


Device 

User 

Capacity, 

Mbytes 

Access  Time, 
ms 

Data  Rate, 
Mbits/s 

Hardware 
Cost,  dollars 

Media 

Cost,  dollars 

Media 

Cost/Bit. 

cents 

Archival 

Life. 

years 

Magnetic  disk 

70 

35 

7.0 

20  000 

2200  disk  pack 

4x1  O'* 

2-3 

IBM  3340 

6250  bits/ln  tape 

IBM  3420-8 

91 

45  000 

3.3 

28  440 

16.50 

2400  ft  reel 

2.2x10- 

1-2 

(2000  Byte  records) 

Mass  storage  systenn 
IBM  3850 

462  500 

16  000 

7 

2  400  000 

168  000 

9400  cartridges 
S20  each 

5x10- 

1-2 

Philips  optical  disk 

2500 

100-500 

5-10 

10000 

10 

5xia‘ 

>10 

Philips  juke  box 

25  000  000 

3000 

20-50 

200  000 

10  000 

1000  disks  at 
SiO  each 

5x10* 

>10 

Philips  optical  disk 

125  000 

50-100 

20-50 

200  000 

150 

1.5x10- 

>10 

pack 

Wole  Ptrformance  tnd  com  o>  magnetic  equipmeni  Ifofn  •  pATAPRO",  opitcel  aiak  figures  ere  best  esilmeies  only 


favorably,  as  suggested  below  (Kenney,  et.  al.,  1979  :  p.  36). 


Access  time  vs.  price  for  various  storage  technologies 
puls  the  optical  disk  In  a  favorable  position. 
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Access  time,  seconds 


Areal  recording  danelty  vs.  time  lor  various  recording 
mediums,  showing  that  the  utlimate  optical  disk  limit  ex¬ 
ceeds  that  for  magnetic  recording. 


Of  perhaps  the  greatest  interest  to  video  disc  storage 
system  users  is  the  potential  for  enormous  mass  storage  through 
the  development  of  optical  disc  packs  and  automated,  computer- 
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controlled  disc  changer  systems,  both  as  suggested  below  by 
Kenney,  et.  al.  (1979:  p.  37). 

Basic  design  of  an  optical  disk  pack  with  six  double- 
sided  disks  gives  storage  capacity  of  one  trillion  bits. 

I* —  22  8  cm  — k| 


Concept  of  en  automatic  optical  disk  changer  system, 
with  lour  lazy  susans  to  handle  the  disks. 


The  authors  suggest  that  a  "juke  box"  disc  system  could 

2 

access  1000  discs  in  three  seconds,  occupy  6m  of  floor  space, 

and,  when  disc  capacity  increases  to  10^^  bits  per  disc  side, 

14 

provide  access  to  2X10  bits,  or  25  million  Mbytes!  Indeed, 
theoretically  at  least,  there  is  no  upward  storage  limit. 

At  the  same  time,  there  are  several  important  disadvantages 
connected  with  the  use  of  optical  video  discs.  One  concerns 
the  non-erasing  characteristic  of  discs  which  means  that,  unlike 
magnetic  storage  media,  discs  cannot  be  used  over  and  over  again 
Secondly,  disc  production  costs  remain  high  relative  to  the 
creation  of  magnetic  storage  systems.  Finally,  small  text 
resolution  is  sometimes  poor  (but  this  is  due  as  much  to  limi¬ 
tations  in  video  display  as  it  is  to  optical  disc  storage/ 
retrieval  technology) . 

A  problem  of  another  sort  is  the  incompatibility  among 
discs  and  disc  players  which  several  manufacturers  have  chosen 
to  create.  Users  will  thus  have  to  evaluate  the  advantages 
and  disadvantages  of  each  before  making  any  investment  commit¬ 
ments  (see  Appendix  B  for  a  look  at  how  the  various  systems 
differ) . 

2 . 2  Micrographic  Systems 


Microfilm,  microfiche,  and  other  non-optical/non-magnetic 


storage  media  have  only  recently  begun  to  attract  serious  user 
attention  largely  as  a  result  of  the  integration  of  human- 
engineered  computer-based  control  of  large  microf ilm/f iche 
data  bases  (see  Appendix  C  for  the  latest  usage  survey) .  They 
have  also  become  popular  because  they  are  enormously  inexpensive 
vis-a-vis  magnetic  tape  or  disk  and  a  competent  and  responsible 
vendor  and  service  community  has  finally  emerged. 


The  equipment  for  the  conversion  to  the  use  of  micrographic 
systems  is  varied  and  reliable.  Cameras  available  for  film/ 
fiche  production  include  the  following,  as  suggested  by  Sachs 
(1981 :  pp.  58-60) : 


•  ALOS  Micrographics  Corp. ,  Walden,  N.Y., 
offers,  among  others,  its  Simplex  Recorder, 
a  16mm  rotary  camera  that  can  film  up  to 
2500  documents  an  hour; 

•  Bell  &  Howell's  ABR-100  recorder  combines 
the  high-quality  photography  of  a  planetary 
camera  with  the  speed  of  automated  operation. 
Its  features  include  an  automatic  feeder, 
program  cards  to  instruct  the  microprocessor, 
removable  cartridge  cassettes,  and  a  micro¬ 
processor  touch  keyboard; 

•  The  Canon  Rotary  Filmer  300DDS  from  Canon 
U.S.A.,  Lake  Success,  N.Y.,  is  a  free¬ 
standing  console  with  three  lightweight, 
interchangeable  camera  units  of  24X,  40X, 
and  48X  reduction  ratios.  Its  standard 
features  include  exposure  control,  blip 
encoding,  and  endorser; 

•  Datacorp,  Beaverton,  Ore.,  offers  its 
Datacorp  2000  Office  Microfilmer,  a  compact, 
tabletop  unit  that  produces  dry,  processed 
film  strips  at  a  24-to-one  reduction; 


•  Kodak's  Recordak  Reliant  750  rotary  micro- 

filmer  processes  more  than  2,200  inches  j 

of  document  material  a  minute.  The  user  j 

is  given  a  choice  of  several  reduction  [ 

ratios; 

•  Minolta,  Ramsey,  N.J.,  offers  a  16mm 
planetary  camera.  The  Micro  Auto  16 
features  a  cutter  that  produces  jackets 

and  microfiche;  ; 

!' 

•  Terminal  Data  Corp's  (Woodland  Hills, 

Calif.)  Documate  II  features  an  automatically- 
driven  feed-table,  a  multiformat  camera, 

operator-interchangeable  lenses,  an  automatic  . 

page  turner,  and  programmed  fiche  titling;  ! 

and 

•  The  SRC  1050  camera  from  3M  features  dry-  ii 

silver  technology  that  permits  rapid  !. 

production  and  eliminates  the  need  for  !( 

liquid  chemicals  or  plumbing.  Either  a  ^ 

single-  or  double-frame  mode  of  exposure  [:i 

can  be  selected,  and  the  two  can  be  inter-  | 

mixed  on  a  fiche.  3M’s  newest  camera,  the 

EF  5000  ducument  camera,  interfaces  with 
a  new  page-search  reader/printer ,  the  EF 

6000.  i' 


Computer-aided-retrieval  (CAR)  and  computer-output-micro- 
film  (COM)  systems  include  the  following  (Sachs,  1981:  p.  60): 


•  AM  Bruning,  Tustin,  Calif. ,  connects  an 
on-line  terminal  directly  to  either 
Model  95  or  Model  96  Automated  Retrieval 
Terminal  via  the  CAR  interface.  Users 
can  employ  on-line  storage  for  data-base 
information  and  indexing  to  off-line 
microfiche  data  and  micro-images  of 

the  original  source  documents; 

•  Bell  &  Howell  COM  Div.  in  Irvine,  Calif., 
has  three  COM  systems:  the  3700,  3800, 
and  3900.  The  3900  is  a  high  speed,  mini¬ 
computer-controlled  system  that  converts 
data  read  from  standard  print  format 
computer  output  tapes  to  16mm  or  35mm 
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roll  microfilm,  or  to  105mm  microfiche. 

It  operates  independent  of  a  source 
computer,  and  has  several  reduction 
ratio  lenses.  Bell  &  Howell's  Excalibur 
data  management  system  accomplishes 
retrieval  of  data,  performing  data 
capture  and  indexing  at  the  same  time. 

RK07  disk  drives  allow  the  system  to 
be  easily  updated; 

•  Datacorp  serves  its  customers  as  a  COM 
software  consultant,  marketing  its  own 
COMTREVE  software; 

•  DatagraphiX  Inc.,  San  Diego,  offers 
several  versions  of  its  COM  recorders. 
AutoCOM  is  a  self-contained  recorder/ 
processor  that  converts  output  tapes  to 
cut,  dry  microfiche  in  a  single  operation. 
The  Mini-AutoCOM  adds  a  16-bit  word  mini¬ 
computer  with  a  32K  word  memory  to  the 
AutoCOM  system; 

•  Kodak  Komstar  100,  200,  and  300  micro¬ 
image  processors  operate  on-line  with 
computer  mainframes,  and  eliminate  the 
need  for  liquid-chemical  developing. 

The  100  and  150  IMT  terminals  are  hooked 
up  to  a  computer  via  an  interface; 

•  Metropolitan  Microforms  Ltd.  in  New  York 
markets  its  MCAR  system,  which  satisfies 
the  need  for  a  one-  or  multiple-user 
information  retrieval  and  input  center; 

•  NCR  Corp.'s  (Dayton,  Ohio)  Q115  and  Q118 
COM  recorder/processors  are  integrated, 
minicomputer-based  systems  that  convert 
data  on  computer  tapes  into  105mm  micro¬ 
fiche.  The  units  can  be  optionally 
configured  to  function  on-line  to  an 
IBM  processor; 

•  The  IQS  (Intelligent  Query  System)  soft¬ 
ware  package  is  available  from  PRC 
(Planning  Research  Corp.),  McLean,  Va. 

This  sophisticated  information  indexing 
package  is  especially  suited  for  retrieval 
from  very  large  quantities  of  documents 
stored  on  microfiche,  roll  film,  and  paper 
media;  and 
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•  3M's  Micrapoint  retrieval  system  indexes 
documents  and  stores  descriptors  of  the 
microfilmed  items  on  magnetic  diskettes. 

A  search  for  one  or  more  item  may  be 
initiated  by  keying  in  one  or  more  of 
its  descriptors.  The  system  then  directs 
the  3M  Page  Search  Reader/Printer  to 
retrieve  and  project  the  desired  document 
images . 


Film/fiche  readers  and  readers/printers  have  page-search 
capabilities  and  are  exceedingly  small  and  portable  including 
at  least  one  which  is  hand-held  and  powered  by  an  automobile 
cigarette  lighter  (manufactured  by  Micro  Design,  Inc.  of  Hartford, 
Wisconsin).  Other  manufacturers  include  (Sachs,  1981:  p.  60; 
also  see  Appendix  D) : 


•  A.B.  Dick; 

•  Xerox; 

•  Micron; 

•  Bell  &  Howell; 

•  Canon; 

•  Kodak;  and 

•  NCR. 


2 . 3  Shared  Analysis  Systems 

In  the  last  five  years  a  great  deal  of  progress  has  been 
made  in  the  linking,  or  networking,  of  various  kinds  of  infor¬ 
mation  and  analytical  systems.  There  are  actually  only  several 
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networking  modes,  including  local  networking  where  individuals 
access  shared  information  as  individuals  from  geographically 
close  and  similar  stations,  local  networking  where  groups 
jointly  access  information  and  solve  problems,  remote  individual 
networking,  and  remote  group  networking.  We  know  remote  group 
networking  as  teleconferencing  (which  may  or  may  not  be  video- 
supported)  . 

2.3.1  Local  Networking  -  Local  computer  networking  (LCN) 
which  almost  always  involves  information  sharing  of  one  kind 
or  another  has  enabled  a  great  many  offices  to  combine  and 
enhance  their  efficiency.  Via  data  transmission  rates  which 
range  from  lOOK  bps  (thousand  bits  per  second)  to  lOOM  bps 
(million  bits  per  second) ,  LCNs  are  today  utilizing  several 
alternative  communications  linking  technologies  including  base¬ 
board  coaxial  cabling,  broadband  co-ax,  fiberoptics,  and  even 
infared  technology  (see  Seaman,  1981). 

Currently  there  are  a  number  of  LCN  systems  which  are 
capable  of  linking  users  efficiently  within  one  mile  or  so, 
as  listed  below  (Seaman,  1981;  pp.  114,  116,  120,  and  168): 

•  Network  Resources  Corp. ,  a  subsidiary 
of  Sytek,  Inc.,  offers  a  high-speed, 
broadband-based  local  networking  system 
that  reduces  cpu  overhead  and  achieves 
throughput  on  the  bus  of  up  to  IM  bps. 

The  new  System  40  local  networking  system 
interconnects  a  wide  variety  of  medium- 
and  high-speed  devices,  with  network 


nodes  or  adapters  providing  the  necessary 
attachments  to  the  bus.  The  resulting 
network  can  include  host  cpus ,  peripherals, 
mass-storage  systems,  high-speed  work¬ 
stations,  and  so  on; 

•  Network  Systems  Corp.  offers  Hyperchannel, 
which  is  a  baseband  coaxial  cable  local 
network  system  (TV-type)  that  transmits 
data  at  channel  speeds  up  to  SOM  bps, 
ordinarily  over  1,000  to  5,000-foot-long 
channels,  depending  on  the  particular 
system  configuration.  The  Hyperchannel 
system  uses  a  single  multidrop  coaxial 
cable  to  distribute  data.  Equipment 
attaches  anywhere  along  the  length  of 

the  cable  and  shares  the  trunk  capacity 
on  a  demand  basis  for  communications 
between  any  stations  on  the  link; 

•  Nestar  Systems,  Inc.  announced  its  local 
networking  product  Cluster/One  Model  A 

(A  stands  for  Apple)  in  the  second  quarter 
of  1980.  Cluster/One  Model  A  enables  up 
to  65  Apple  II  computers  to  be  linked 
together  in  an  LCN.  The  medium  for  the 
network  is  16-wire  ribbon  cable.  There 
is  a  connector  at  each  node  which  attaches 
to  a  special  communications  card  located 
in  each  Apple  computer.  Each  Apple  may 
operate  as  a  stand-alone  system,  or  it 
may  connect  to  a  shared  resource  such 
as  a  33M-byte  hard  disk  file  server  or 
printer ; 

•  Northern  Telecom,  Inc.,  has  developed  a 
local  networking  system,  called  Omnilink, 
which  enables  users  of  the  405,  445,  and 
485  processors  to  link  their  units  together 
with  shared  disk  files,  printers,  and 
memory.  The  processors  can  be  connected 

up  to  5,000  feet  of  cable  length  apart 
by  a  baseband  coaxial  cable.  Up  to  eight 
processors  can  be  linked  together  in  a 
single  net.  In  addition.  Omnilink  installa¬ 
tions  can  communicate  with  other  Northern 
Telecom  systems  or  with  other  vendors' 
mainframes  via  the  large  library  of 
protocols,  such  as  asynchronous,  bisynch, 
3270,  and  SDLC,  maintained  by  the  firm; 
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•  Prime  Computer,  Inc.,  has  developed  and 
made  available  Primenet,  a  local  network 
that  offers,  cimong  other  capabilities, 
the  possibility  of  operating  up  to  15 
Prime  computer  systems  in  a  local  ring 
network.  Distance  between  any  two  nodes 
can  be  up  to  750  feet. 

A  Primenet  is  capable  of  communicating 
with  any  other  manufacturer's  system 
that  uses  the  X.25  standard.  Primenet 
currently  supports  Telenet  and  Tymnet 
in  the  United  States,  as  well  as  a 
number  of  overseas  systems.  Prime 
computers  using  Primenet  are  able  to 
interface  with  a  number  of  mainframes 
from  other  manufacturers.  Prime  has 
made  available  several  RJE  (remote  job 
entry)  emulation  packages  (CDC,  Honeywell 
IBM,  ICL,  and  Univac)  and  accommodates 
protocols  used  by  IBM  3271/3277  displays. 
These  packages  permit  users  to  shift 
many  processing  functions  to  smaller 
Prime  systems; 

•  The  initial  product  offering  of  Ungermann 
Bass,  Inc.,  founded  in  1979,  is  Net/One, 

a  vendor-independent  local  network  that's 
targeted  to  the  market  for  high-speed 
data  communications  within  a  single 
facility,  such  as  a  university  campus. 

The  first  commercial  installations  were 
set  up  in  July  1980. 

Net/One  uses  various  types  of  coaxial 
cable,  including  CATV-type.  A  cable 
system  without  repeaters  can  extend 
4,000  feet.  In  the  near  future,  an 
additional  4,000  feet  might  be  added 
with  the  help  of  a  repeater  now  in  the 
test  phase  of  development.  As  many  as 
250  nodes  can  be  attached  to  the  basic 
4,000-foot  length. 

Net/One  is  almost  entirely  vendor-inde¬ 
pendent  in  terms  of  the  hardware  that 
can  be  connected  to  the  net.  Each  node 
is  programmable,  either  locally  or 
remotely,  and  attaches  to  any  cpu, 
terminal,  or  I/O  device  through  a  Net¬ 
work  Interface  Unit  (NIU)  , 
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Terminals  and  other  devices  at  the  nodes 
can  be  software  connected  to  each  other 
through  a  "virtual  circuit,"  or  can 
operate  in  a  "data-gram"  mode  wherein 
messages  are  transmitted  on  the  net  with 
source  and  destination  addresses,  and 
the  addressed  devices  just  acquire  them. 
Datagram  is  a  one-way  broadcast  trans¬ 
mission,  while  the  virtual  circuit  is 
a  two-way  point-to-point  transmission 
that  includes  message  receipt  verification 
and  other  handshaking  functions.  Data 
transmission  rates  on  the  network  are 
up  to  4M  bps.  By  1982,  a  lOM  bps  system 
will  be  available.  Ungermann-Bass  has 
its  own  version  of  an  SNA-type  protocol 
for  use  on  the  network; 

Ethernet  was  first  developed  at  the  Xerox 
Palo  Alto  Research  Center  (PARC)  in 
California.  The  prototype  system  has 
been  operating  at  Palo  Alto  since  1973. 
Other  test  locations  include  the  White 
House  and  the  House  of  Representatives, 
as  well  as  several  universities.  The 
Xerox/DEC/Intel  consortium  now  offers 
a  modified  version  as  a  commercial 
product. 

An  Ethernet  network  consists  of  a  coaxial 
cable,  made  up  of  one  or  more  segments, 
typically  up  to  1,500  feet  in  length, 
and  a  communications  transceiver  for 
each  element  of  the  office  system.  Each 
of  these  elements  provides  control  for 
its  own  transceiver. 

An  Ethernet  network  is  used  to  connect 
system  elements  within  a  building  or 
part  of  it.  Other  transceivers  with 
associated  processors  could  be  used  to 
connect  different  Ethernet  networks  to 
each  other  and  to  outside  communications 
facilities  for  long-haul  transmission. 

Each  system  element  has  a  unique  address. 
Information  is  transferred  in  packets, 
which  include  the  data  to  be  sent,  the 
address  of  the  unit  that  will  receive, 
and  the  address  of  the  unit  sending. 

Each  transceiver  monitors  the  network 
before  transmission  to  be  usre  it  is 
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clear  and  during  transmission  to  detect 
interference.  If  there  is  interference 
from  a  transmission  by  another  element 
(contention) ,  the  packet  is  sent  again 
later  when  the  network  is  clear; 

•  The  Z-Net  system,  an  expandable  LCN 
designed  for  multi-user  business  and 
specialized  data  interconnect,  was 
introduced  by  Zilog,  Inc.,  in  May,  1980. 
Zilog,  a  maker  of  microprocessors,  is 
one  of  several  companies  affiliated  with 
Exxon  Enterprises,  Inc,  (EEI)  and  part 
of  Exxon  Information  Systems  (EIS) .  In 
its  plans  for  1981-1982,  Zilog  anticipates 
announcing  gateway  technology  that  will 
permit  remote  Z-Nets  to  intercommunicate. 
Z-Net  has  applications  ranging  from 
electronic  mail  to  office  automation. 

It  also  provides  an  efficient  tool  for 
commercial  small  business  environments 
with  Cobol-oriented  multi-user  needs, 
such  as  inventory  control  and  order  entry. 
Z-Net  is  entirely  passive.  As  many  as  255 
stations  can  be  connected  to  up  to  about 
6,000  feet  of  TV-type  coaxial  cable,  using 
standard  "tee”  connectors.  Data  trans¬ 
mission  along  the  cable  is  at  rates  of 
up  to  800K  bps; 

•  Wang  has  announced  its  Integrated  Infor¬ 
mation  Systems  (IIS) ,  declaring  that 
these  systems  will  be  able  to  carry  out 
both  data  and  word  processing.  There 
are  two  lines  of  IIS,  the  first  for  the 
predominantly  data-processing  applications 
and  the  second  for  the  predominantly  word¬ 
processing  applications.  The  former 
applications  are  handled  by  the  VS  line 

of  computers,  the  latter  by  the  OIS  line 
of  Office  Information  Systems. 

At  the  scime  time  it  announced  IIS,  Wang 
announced  Mailway  and  Wise.  Mailway  is 
an  internal  electronic  mail  system  that's 
compatible  with  OIS.  Wise  stands  for 
Wang  Inter-System  Exchange,  a  network 
function  that  allows  OIS  systems  within 
a  building  to  be  connected  by  a  coaxial 
cable  link.  With  Wise,  up  to  96  work¬ 
stations  are  able  to  access  each  other, 
or  any  printer,  disk  storage  unit,  or 
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other  peripheral  on  the  net.  Devices 
can  be  located  at  cable  lengths  of  up 
to  one-half  mile  from  each  other,  Wise 
handles  data  transfer  rates  of  up  to  4M 
bps ;  and 

•  In  February  1981,  A.B.  Dick  Co.  introduced 
the  Magna  III  Information  Processing 
System,  the  latest  in  a  line  of  text-  and 
word-processing  systems.  The  Magna  III 
can  be  used  as  a  stand-alone  text  processor 
or  as  the  core  of  an  expanded  network  of 
automated  office  system  components  that 
A.B.  Dick  Co.  is  developing.  The  heart 
of  the  Magna  III  is  its  "loop"  concept, 
a  high-speed  synchronous  protocol  using 
a  two-conductor  cable  that  can  be  used 
to  connect  up  to  255  stations.  This  means 
operators  can  share  information — such  as 
disk  files — and  can  share  other  equipment 
such  as  specialized  printers. 

Future  additions  to  the  Magna  III  line 
include  new  hardware  and  software  packages 
such  as  advanced  communications,  mass- 
storage  devices,  intelligent  copiers, 
matrix  printers,  and  optical  character 
readers  (OCRs) . 


In  order  to  visualize  a  local  computer  network.  Seaman 
(1981:  p.  112)  presents  a  typical  Ethernet  configuration.  It 

is  presented  below  in  an  effort  to  illustrate  how  a  local  net¬ 
work  can  be  developed. 

The  future  of  local  networking  is  extremely  bright.  The 
incredibly  high  bandwidth  which  fiberoptic  cables  can  provide 
is  nearly  available.  Moreover,  fiberoptic  cables  are  immune 
"from  electrical  noise  (from  adjacent  wires,  high  electro¬ 
magnetic  level  environments,  or  lighting)"  (Seaman,  1979:  p. 
108).  They  are  also  small,  lightweight,  secure,  relatively 


Many  types  of  office  equipment  can  be  linked  into  a  single  integraled  system 
via  Ethernet  An  Ethernet  local  area  network  cable  (heavy  line)  connects  system 
elements  and  lets  users  create,  process  file,  print,  and  distribute  information 
electronically  among  various  locations 
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error-free,  and  inexpensive. 


Even  infared  communications  are  coming  of  age.  Indeed, 


preliminary  tests  suggest  that  in  single  rooms  and/or  situations 
where  clear  lines  of  sight  exist  between  communications  points, 
wireless  infared  communications  can  be  used  effectively. 


The  same  principles  which  underlie  LCN  technology  facili¬ 
tate  teleconferencing  and  video  teleconferencing  for  group 
problem-solving  and  meeting  applications.  For  example, 
Matsushita  has  developed  and  applied  a  local  video  telecon¬ 
ferencing  system  and  Decisions  and  Designs,  Inc.,  under  Defense 
Advanced  Research  Projects  Agency  support,  has  developed  a  local 
(office-wide)  video  teleconferencing  system  comprised  of  several 
teleconferencing  stations  (Hunter,  1980) . 

Finally,  great  interest  is  now  being  displayed  in  the 
interfaces  to  LCN  and  audio/video  teleconf erencing  systems. 
Xerox,  for  example,  has  very  recently  introduced  its  Star 
system  with  spatial  data  management  controls  and  France  Telecom 
has  developed  a  video  telephone/display  system  which,  li)<:e 
Xerox's  Star  system,  can  front-end  LCNs. 

2.3.2  Remote  Networking  -  The  packet-switch  technology- 
based  ARPANET  is  probably  the  best  example  of  a  shared  remote 
network.  But  while  it  is  a  distributed  system,  it  is  limited 
to  the  transmission  of  alphanumeric  and  graphic  digital  data. 
Advanced  video  transmission  is  less  well  developed  (or  at  least 
more  expensive).  For  example,  AT&T  has  only  recently  readied 
its  Picturephone  Meeting  Service  for  commercial  use  (pending 
FCC  approval).  As  Krass  (1981:  pp.  15-16)  describes; 


"For  the  past  few  years  AT&T  has  offered 
limited  Picturephone  teleconferences  on 
an  experimental  basis  (teleconferences 
are  meetings  held  via  closed-curcuit  TV 
that  allow  two-way  audio  and  video  com¬ 
munications  between  participants  at  remote 
sites,  thereby  cutting  down  on  expensive, 
time-consuming  business  travel) .  Should 
the  FCC  approve  AT&T’s  application,  the 
way  would  be  paved  for  the  company  to 
develop  a  teleconferencing  system  that 
will  link  as  many  as  38  U.S.  cities  via 
land  lines  and  satellites  by  1983. 

AT&T  has  scheduled  Picturephone  service 
for  New  York  and  Washington,  D.C.,  to  begin 
in  December  1981,  following  the  filing  of 
tariff  applications  (to  determine  rates 
for  the  service)  with  the  FCC  during  the 
next  few  months.  By  1982  the  company  plans 
to  extend  its  service  to  Atlanta,  Boston, 
Chicago,  Dallas,  Detroit,  Philadelphia, 
Pittsburgh,  and  San  Francisco.  And  by 
1983  the  service  should  reach  an  additional 
30  cities,  including  Houston,  Miami,  and 
Seattle . 

Each  Picturephone  conference  room  will 
accommodate  between  two  and  ten  people 
and  will  feature  equipment  that  includes 
a  conference  table,  a  control  panel,  color 
TV  cameras  and  monitors,  a  graphics  display 
terminal,  a  hard-copy  system,  microphones, 
and  videotape  recording  devices.  With  this 
and  additional  picture-processing  equipment, 
AT&T  says  each  room  will  be  able  to  transmit 
and  receive  images  of  conference  attendees, 
as  well  as  visual  aids  such  as  slides  and 
written  documents.  The  hard-copy  system, 
activated  from  a  control  panel,  can  produce 
paper  copies  of  images  displayed  on  the 
receiving  monitors." 


Most  important  to  the  cost-effectiveness  of  video  tele¬ 
conferencing  is  the  recent  FCC  authorization  for  the  launching 
of  twenty  satellites  by  eight  corporations.  True  competition, 
and  the  reduced  costs  which  it  will  foster,  will  result  in  the 
next  ten  years  enabling  more  and  more  users  to  develop  and 
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apply  video  teleconferencing  systems  (see  Edwards,  1981  and 
Briskman,  1981) . 


2 . 4  Video  Recording  and  Playback 

The  movement  in  the  design  and  development  of  video  re¬ 
corders  is  clearly  toward  the  small  and  portable.  The  new 
Akai  and  Canon  color  camera  systems,  for  example,  are  easily 
hand-held  and  their  supporting  VCR's  are  small  enough  to  strap 
onto  one's  back  (see  Galluzzo,  1981;  p.  AlO) ,  all  as  shown 
below. 

In  addition,  systems  are  becoming  less  power  dependent 
(facilitating  longer  portable  use)  and  much  more  automatic. 

In  fact,  several  new  cameras  can  hold  a  stationary  or  moving 
object  in  focus  without  manual  adjustment. 

Clearly,  the  trend  is  toward  the  development  of  even 
smaller,  lighter,  and  more  automatic  systems. 


3.0  VIDEO  APPLICATIONS  OPPORTUNITIES 


The  above  technologies  will  in  the  coming  years  lend  them¬ 
selves  to  countless  DOD  applications.  While  we  have  already 
begun  to  exploit  the  technologies  for  some  limited  research 
purposes  we  have  yet  to  institutionalize  any  "production" 
systems.  Presented  below  are  thus  a  series  of  recommendations 
regarding  how  the  technologies  discussed  in  Section  2.0  can  be 
applied  to  current  and  future  DOD  communications  and  informa¬ 
tion  management  problems. 

3 . 1  Video  Disc  Applications 

Negroponte  (1979)  suggests  a  number  of  unique  ways  to 
conceive  of  video  disc-based  applications  generally.  They  in¬ 
clude  the  development  of  personalized,  conversational,  nava- 
gational,  and  synthesized  movies,  the  use  of  unique  user 
interfaces  (such  as  touch  sensitive  displays,  talking,  and 
looking),  and  the  development  and  use  of  new  film  techniques 
(such  as  variable  consecutiveness,  motion  without  movements, 
sound,  still  with  sound  over,  and  specialized  overlays) .  While 
all  of  these  ideas  are  useful  and  provocative,  they  are,  from 
a  DOD  perspective,  content-free.  More  marriages  akin  to  the 
optical  disc/military  mapping/training  variety  must  be  encouraged. 
For  example,  optical  video  discs  can  be  used  to  replay  films 
of  organizational  behavior  particularly  during  crisis  management 
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situations.  The  freeze  frame,  interactive  nature  of  video  disc 
use  would  be  of  enormous  benefit  during  the  conduct  of  previ¬ 
ously  impossible  animated  post-mortems.  Similarly,  personalized 
movies  could  be  developed  from  user  requirements  typologies 
for  training  and  re-training  purposes.  Conversational  movies 
present  another  variation  on  the  same  theme,  especially  for 
more  advanced  trainees.  Navigational  movies  could  be  used  for 
order-of-battle  planning  and  operations,  security  training, 
geographical  orientation,  and  even  animated  simulation  develop¬ 
ment.  Synthesized  movies,  where  the  parts  (data)  are  not  ar¬ 
ranged  in  any  predetermined  network  structure,  could  be  used 
for  advanced  weapons  design  where  the  barrel  of  one  cannon 
could  be  placed  upon  the  platform  of  another,  and  so  forth  and 
so  on.  Since  possible  data  permutations  and  combinations  are 
theoretically  unlimited  in  synthesized  movies,  radically  new 
designs  could  be  assembled  and  tested.  An  example  will  high¬ 
light  the  process.  In  aircraft  design  but  a  few  principles  of 
aerodynamics  govern  the  design  and  development  process,  but 
aerodynamic  efficiency  remains  critical.  Over  the  years  many 
unusual  designs  have  been  generated  and  (experimentally)  tested 
usually  in  scaled  down  wind  tunnels  with  scale  design  models. 

But  imagine  an  interactive  mix-and-match  design  process  supported 
by  video  disc-based  images  arranged  and  rearranged  by  a  user. 

The  apparently  outrageous  designs  below  (created  in  the  conven¬ 
tional  way)  could  easily  have  been  synthesized  from  a  video 
disc-based  data  base  on  aircraft  design. 


In  many  respects  the  concept  of  video  disc-based  synthetic 
design  is  analogous  to  the  manual  procedure  implemented  by 
police  artists  who  "compose"  faces  of  accused  felons  by  mixing 
and  matching  noses,  eyes,  glasses,  jaws,  hair  styles,  and  the 
like.  Suggested  here  is  the  development  of  a  video  disc-based 
system  which  would  accomplish  the  same  end  except  that  it  should 
be  endowed  with  default  routines  for  completely  unrealistic 
combinations  and  information  about  optimal  design  configurations 
in  order  to  guide  and  accelerate  user  behavior  on  the  system. 

At  the  core  of  all  such  video  disc  applications  is  the 
notion  of  interactive  motion  or  action.  Programmed  (computer- 
based)  disc  systems  enable  users  to  manipulate  the  video  image 
in  ways  previously  unimaginable  to  conventional  film  makers 
(see  Appendix  E) .  Accordingly,  virtually  any  process/procedure/ 
operation  which  can  be  explained,  examined,  and  improved  by 
filming  can  be  enhanced  via  the  use  of  flexible  video  disc 
playback  systems.  (Of  course,  the  expense  may  not  always  be 
justified . ) 

Video  disc  systems  offer  another  applications  opportunity, 
however,  in  the  form  of  enormous  storage  capabilities.  As 
Kenney,  et.  al.  (1979)  have  already  suggested,  "juke  box"  and 
multiple  pack  video  disc  configurations  may  revolutionize 
storage  media  systems  development.  DOD  applications  such  as 
personnel  recordkeeping,  weapons  systems  capabilities  state- 
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merits,  combat  readiness/effectiveness  records,  alternative 
battle  plans,  contingency  plans,  and  even  space  flight  infor¬ 
mation  might  all  be  stored  on  optical  discs  available  immediately 
and  capable  of  storing  all  kinds  of  data  and  information.  Indeed, 
where  enormous  records  must  be  permanently  stored  and  available 
virtually  on-line  the  multiple  disc  configuration  of  the  future 
may  be  very  appropriate  and  cost-effective. 

Finally,  video  disc-based  "work  stations"  should  be  developed 
for  special  purpose  defense  applications.  For  example.  Colony 
Productions  offers  several  configurations  (see  Appendix  F)  which 
could  be  used  to  develop  and  transfer  video  disc-based  technology. 


3 . 2  Micrographics  Applications 

The  application  of  microfilm  and  microfiche  has  lagged 
far  behind  their  capabilities.  In  the  intelligence  field,  for 
example,  legal  and  procedural  information  about  previous  crisis 
management  experiences  could  be- easily  converted  to  micrographics. 
In  fact,  the  DARPA-deve loped  Crisis  Management  Executive  Aids 
might  very  well  have  been  developed  on  fiche.  Updating  and 
cost  problems  would  have  been  alleviated  and  some  users  would 
probably  have  preferred  the  computer-controlled  fiche  system 
to  the  system  now  in  use.  Similarly,  research  reports  and 
records  could  be  stored  for  quick  analytical  use  on  fiche  and 
quick  response  distributed  systems  would  benefit  from  large 


film/fiche  stations.  Treaties  and  other  military  and  political 
agreements,  which  must  be  stored  in  exact  forms,  are  also  good 
fiche  targets,  as  are  designs,  blueprints,  proposals,  and  the 
like. 


The  keys,  of  course,  are  cost  and  speed.  Film  and/or 
fiche  can  be  produced  and  duplicated  almost  immediately  and 
inexpensively,  unlike,  for  example,  the  production  of  optical 
and/or  magnetic  storage  media.  Reliability  is  also  important 
since  research  suggests  that  CAR  and  COM  systems  are  more 
reliable  than  magnetic  storage  systems. 

Finally,  the  use  of  microfilm/microfiche  can  greatly  accel¬ 
erate  the  updating  of  training  and  other  procedural  and  admin¬ 
istrative  manuals  which  would  not  only  improve  training  but 
would  also  encourage  training  and  education  administrators  to 
experiment  more  frequently  with  change. 

3 . 3  Shared  Analysis  Systems  Applications 

There  are  a  variety  of  ways  in  which  shared  local  and 
remote  networking  and/or  teleconferencing  systems  can  be  used 
in  DOD.  The  major  applications  areas  seem  to  fall  in  the 
intelligence  and  crisis  management  areas  or  in  any  area  where 
group  conferring,  problem-solving,  and/or  decision-making  is 
required. 
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3.3.1  Local  Shared  Systems  Applications  -  Interestingly 


there  are  very  few  genuinely  shared  analytical  work  stations 
in  operation  in  the  intelligence  community,  save  systems  which 
enable  analysts  to  send,  receive,  and  save  messages,  cables, 
and  reports.  Even  the  Community  On-line  Information  Network 
System  (CIONS)  is  but  a  shade  as  capable  as  an  LCN  like  Ethernet. 
Only  old  data  bases  are  shared  in  any  analytical  sense  and-- 
most  importantly--problems  are  still  addressed  primarily  by 
individuals  who  may  be  only  remotely  aware  of  problem-solving 
colleagues.  Proposed  here,  then,  is  the  development  of  LCNs 
for  group  decision-making,  forecasting,  and  evaluation,  among 
other  analytical  activities.  Since  the  networking  technology 
is  off-the-shelf  and/or  about  to  be  developed  new  opportunities 
now  exist  for  improved  group  problem-solving. 

3.3.2  Remote  Shared  Systems  Applications  -  Sometime  in 
the  not  too  distant  future  the  way  we  all  meet  to  solve  personal 
and  professional  problems  will  be  dramatically  transformed. 
Instead  of  hopping  on  trains  and  planes  and  traveling  thousands 
of  miles  to  meet  fact-to-face  to  discuss  complicated  problems, 
we  will  find  ourselves  sitting  in  front  of  television  screens 
talking  and  working  in  much  the  dame  way  we  now  do  in  person. 

The  procedure  which  will  make  this  possible  is,  of  course,  the 
teleconference . 

Today  the  teleconference  is  primarily  audio  involving 
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telephone  contact  among  the  parties.  Anyone  can  initiate  a 
teleconference  by  simply  calling  a  telephone  operator  who  in 
turn  calls  all  of  the  parties  and  connects  them  on  the  same 
line.  Enhanced  audio  teleconferencing  can  include  "electronic 
blackboards,"  devices  which  enable  a  party  on  one  end  of  the 
teleconference  to  write  on  a  blackboard  and  have  it  appear  on 
a  board  on  the  other  end. 


But  the  problem  with  these  kinds  of  teleconferencing  is 
that  you  can  not  see  the  people  who  comprise  the  meeting. 
Consequently,  you  can  not  gesture,  stare,  or  study  the  reactions 
the  participants  may  have  to  what  is  said.  In  other  words, 
audio  teleconferencing  does  not  replace  face-to-face  interaction 
but  only  offers  a  poor  substitute.  Audiovisual  teleconferencing, 
on  the  other  hand,  which  enables  the  participants  to  hear  and 
see  each  other,  offers  totally  new  possibilities. 


In  recent  years,  audiovisual  teleconferencing  research 
has  taken  us  to  the  point  where  we  can  successfully  link  two 
or  more  parties  who  can  see  and  hear  each  other  with  relative 
ease.  Some  of  these  teleconferencing  systems  permit  participants 
to  see  pictures  of  each  other  while  others  enable  participants 
to  converse  in  full  motion. 


Full  motion  audiovisual  teleconferencing  is  now  under 
development  at  Decisions  and  Designs,  Incorporated  (DDI) . 
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With  DARPA  support,  DDI  is  building  a  system  which  will  enable 
individuals  to  meet  electronically  as  though  they  were  all 
face-to-face  sitting  around  a  conference  table.  Each  partici¬ 
pant  sits  in  front  of  as  many  television  screens  as  there  are 
individuals  in  the  teleconference.  Above  each  of  the  screens 
are  TV  cameras  which  permit  each  of  the  participants  to  see  all 
of  the  others.  The  screens  are  physically  arranged  in  much  the 
same  way  individuals  might  be  seated  around  a  conference  table. 
Full  motion  video  also  includes  overhead  cameras  at  all  of  the 
teleconferencing  stations  which  enable  the  participants  to  see 
simultaneously  anything  one  wishes  the  group  to  see,  such  as 
charts,  maps,  notes,  or  pictures. 

Each  teleconferencing  station  has  been  "cabinetized"--that 
is,  made  to  look  like  an  unobtrusive  piece  of  office  furniture. 
Teleconferencers  are  thus  made  to  feel  comfortable  and,  hopefully, 
inclined  to  use  the  teleconferencing  system  with  the  ease  and 
frequency  that  they  now  use  the  telephone. 

The  DDI  system  is  now  "local."  Four  teleconferencing 
stations,  comprised  of  TV  monitors,  microphones,  and  cameras, 
have  been  connected  within  the  same  office  building.  DDI 
personnel  are  thus  able  to  teleconference  routinely  and  eliminate 
the  time  and  trouble  of  walking  half-way  around  the  building 
to  meet. 
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As  with  any  good  idea,  however,  there  are  problems.  The 
most  important  is  cost.  While  local,  or  closed  circuit,  audio¬ 
visual  teleconferencing  is  relatively  inexpensive,  geographically 
remote  teleconferencing  is  today  extremely  costly.  Geographically 
dispersed  full  motion  audiovisual  teleconferencing  stations 
can  cost  well  over  $100,000  a  piece,  and  the  necessary  satellite 
communications  costs  can  exceed  $1M  per  year.  However,  by  1990 
these  costs  will  have  been  dramatically  reduced.  As  more  and 
more  satellite  circuits  become  available,  as  earth  stations  costs 
drop,  and  as  the  technology  necessary  for  transmitting  visual 
signals  grows,  we  might  very  well  telconference  instead  of  travel. 

Other  problems  are  "social."  Just  as  today  many  people 
are  unwilling  to  sit  in  front  of  a  simple  computer  terminal, 
there  are  likely  to  be  those  who  will  refuse  to  teleconference 
primarily  because  they  will  see  it  as  an  unnatural  way  to  meet. 
Others  may  refuse  to  teleconference  for  privacy  reasons,  suspect¬ 
ing  that,  unlike  during  a  meeting  behind  closed  doors,  too  many 
colleagues  or  competitors  may  be  listening  in.  Still  others 
will  see  the  teleconference  as  a  threat  to  out-of-town  treats. 

Yet  as  travel  costs  continue  to  grow  as  a  result  of  increased 
fuel  and  labor  costs,  the  teleconference  may  eventually  emerge 
as  the  cheapest  way  to  "travel."  And  as  the  systems  become 
easier  and  more  fun  to  use,  many  of  the  social  problems  may 
disappear  as  well.  In  fact,  by  the  1990s  almost  all  kinds  of 
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decisions  and  problems  will  be  teleconferenced  routinely. 
Bureaucrats  will  schedule  teleconferences  the  way  they  now 
schedule  trips.  Problems  which  previously  took  days  and  even 
weeks  to  solve  because  of  great  distances  will  be  solved  in 
hours.  Even  in-house  problems  will  be  teleconferenced,  freeing 
harried  employees  from  traveling  up  and  down  the  crowded  floors 
of  high  rise  office  buildings,  or  around  the  Pentagon. 

The  greatest  challenge,  however,  will  not  be  to  enable 
teleconferees  to  meet  electronically  in  ways  which  duplicate 
face-to-face  meetings;  instead,  the  challenge  is  to  build 
teleconferencing  systems  which  improve  upon  face-to-face  meetings 
(because  face-to-face  meetings  are  notoriously  inefficient) .  In 
this  way  we  can  improve  crisis  management  decision-making  and 
other  remote  group  problem-solving  situations. 

Finally,  since  industry  is  spending  millions  of  dollars 
on  the  development  of  remote  teleconferencing  systems,  DOD  can 
concentrate  efforts  on  the  "social"  aspects  of  electronic  meeting 
behavior . 

3 . 4  Video  Recording/Playback  Applications 

The  small,  lightweight,  and  easy-to-use  recording  systems 
enable  us  to  accelerate  the  production  of  optical  video  discs, 
film  reports  and  demonstrations,  and  capture  organizational  and 
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group  behavior  for  post  mortem  analysis.  Curiously  such  appli¬ 
cations  have  not  occurred  with  any  frequency  in  DOD. 

Of  particular  applied  interest  is  the  use  of  inexpensive 
videotape  for  training  purposes.  One  application  by  Hallgren 
(1980)  successfully  interfaced  a  Sony  SLO-320  videocassette 
recorder  to  an  Apple  II  microcomputer  (see  Appendix  G) .  Such 
applications  have  great  implications  for  DOD  training  and 
education,  briefings,  and  demonstrations. 
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4.0  CONCLUSION 


All  of  the  above  video  technologies  and  applications 
recommendations  must  be  read  within  the  context  of  an  exploding 
technological  revolution.  Within  a  few  short  years  all  of  the 
above  may  be  obsolete  and  we  may  be  conceiving  of  applications 
which  today  seem  impossible.  In  other  words,  we  must  contin¬ 
ually  assess  the  video  technology  marketplace  if  we  are  to 
maximize  its  applied  impact  upon  DOD. 
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THE  MCA  DISCO-VISION  INDUSTRIAL  PLAYER 


MCA  DISCO-VISION  has  developed  a  new  communications 
technology  for  the  storage  and  retrieval  of  audio-visual 
as  well  as  alphanumeric  and  computer  information.  The 
information  is  impressed  upon  a  videodisc  which  resembles 
a  grooveless  long-playing  phonograph  record.  The  video¬ 
disc  is  played  by  means  of  a  compact  portable  player  and 
the  image  for  information  output  is  displayed  on  any 
standard  TV  receiver,  monitor,  or  CRT  (cathode-ray  tube) 
device . 


The  MCA  DISCO-VISION  optical  videodisc  system  uses  a  non¬ 
physical  contact,  low-power,  helium-neon  laser  beam  of 
coherent  light  to  recover  image-producing  signals  from 
the  videodisc.  Information  from  audio-visual  and  other 
sources  can  be  mastered  and  then  replicated  for  distri¬ 
bution  and  use  on  inexpensive  videodiscs. 

The  MCA  DISCO-VISION  industrial  player  has  been  specially 
designed  for  instruction,  training,  audio-visual  archive 
file  retrieval  and  other  communication  uses  by  federal 
and  military  agencies,  educational/scientific  institutions 
and  private  industry.  As  a  multi-purpose  communications 
system  the  player  and  its  optical  videodisc  will  provide 
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information  in  several  different  modes. 


As  an  audio-visual  source  the  player  and  videodisc 
provide  full  color  or  black  and  white  high  resolution 
motion  picture  and  sound  information  with  a  capability 
of  30  uninterrupted  minutes  of  playing  time  on  one  side 
of  one  disc. 

As  an  information  file  retrieval  source  the  player  and 
videodisc  can  provide  54,000  separate,  individual  high 
resolution  frames  of  full  color  image,  alphanumeric,  or 
computer  information.  As  a  mixed  access  source,  the 
player  and  its  optical  videodisc  can  provide  any  combin¬ 
ation  of  motion,  aural,  video  and  single  frame  information 
in  any  sequence. 

The  industrial  optical  videodisc  player  has  been  manu¬ 
factured  to  accommodate  the  constant  stresses  and  strains 
of  everyday  use.  It  is  more  rugged,  more  sophisticated, 
and  more  durable  than  the  home  consumer  unit. 

The  transparent  plastic  videodisc  surface  protects  the 
buried  information  layer  from  dust,  thumbprints, 
scratches  and  other  degrading  debris.  The  videodisc  car. 
be  handled,  stored,  and  mailed  easily  and  safely  in 
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almost  any  type  of  situation  and  environment  without 
degradation.  It  is  more  rugged  than  the  familiar  micro¬ 
groove  long-playing  phonograph  record. 

A  hand-held,  digital  readout  controller  for  the  player 
enables  the  user  to  pre-select  rapidly  and  conveniently, 
as  well  as  to  automatically  locate  and  freeze,  any  of 
the  disc's  54,000  indexed  frames  which  are  individually 
numbered  at  the  time  the  videodisc  is  mastered. 

Because  of  the  high-density  information  storage  capacity 
of  the  optical  videodisc  and  because  information  or 
frames  at  any  point  within  the  disc  may  be  accessed 
almost  instantaneously,  the  user  thus  has  a  new  and  pow¬ 
erful  universal  tool  with  which  to  store  and  retrieve 
vast  volumes  of  every  type  of  information  quickly,  easily 
and  economically. 

CHARACTERISTICS  OF  THE  MCA  OPTICAL  VIDEODISC  SYSTEM 

•  The  videodisc  is  an  inexpensive  carrier  of  information. 
The  disc  itself  is  made  of  low-cost  material,  and  lends 
itself  to  high  speed  and  mass  replication. 

•  The  optical  videodisc  is  12  inches  in  diameter,  with  a 
center  hole  diameter  of  1-3/8  inches.  The  rigid  disc 
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is  .044"  thick  and  weighs  3-1/3  ounces;  the  flexible  disc 
is  .010  inches  thick  and  weighs  3/4  ounce. 

•  Each  videodisc  contains  54,000  frames  or  pages  of  infor¬ 
mation  per  disc  side.  A  single  disc  carries  more  than 
54  billion  bits  of  information  per  side. 

•  Playing  time  is  up  to  30  minutes  for  a  12-inch  disc. 

Two  discrete  audio  channels  are  also  available  for  stere¬ 
ophonic  sound  or  selectable  separate  reproduction.  The 
audio  bandwidth  is  better  than  15  KHZ. 

•  Program  material  appears  on  the  disc  in  the  form  of  a 
spiral  running  from  the  inner  diameter  of  the  disc  outward, 
with  a  pitch  of  66  micro  inches  or  1.66  microns  per 
revolution.  There  are  15,000  tracks  per  radial  inch. 

•  Since  there  is  no  contact  between  the  pickup  and  the 
surface  of  the  disc,  no  wear  can  occur  which  would  degrade 
either  the  information  carrier  or  the  reading  device. 

•  A  videodisc  will  carry  information  now  available  on  any 
film,  videotape,  film  strip,  microfilm,  printed  text, 
slide,  transparency,  audio-tape  or  phonograph  record. 
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•  Disc  mastering  from  tape,  film,  live,  or  other  informa¬ 
tion  sources  is  accomplished  in  real  time,  using  a  laser 
to  encode  information  onto  the  master  disc.  Addressing, 
special  encoding  and  the  inclusion  of  the  two  audio 
discrete  channels  is  accomplished  during  the  mastering 
process.  The  master  is  then  used  to  form  the  replicated 
discs . 

•  The  video  format  is  standard  NTSC,  525  lines,  30  frames 
per  second.  The  videodisc  rotates  at  30  revolutions  per 
second,  or  1800  revolutions  per  minute,  and  provides  one 
image  during  each  360* revolution . 

•  The  playback  system  uses  a  one  milliwatt  laser  readout. 
The  coherent  light  beam  is  similar  to  those  used  in 
modern  accounting  and  computer  systems,  and  at  super¬ 
market  checkout  counters. 

•  The  videodisc  player  can  be  attached  easily  to  any  con¬ 
ventional  television  receiver  or  monitor.  The  attachment 
to  a  receiver  is  accomplished  in  a  few  minutes  through 
the  antenna  terminals  and  does  not  interfere  in  any  way 
with  regular  over-the-air  operation  of  the  set.  Unlike 
some  other  types  of  videoplayers,  the  DISCO-VISION  player 
requires  no  modification  of  the  TV  receiver.  The  player 
itself  has  a  built-in  time-base  corrector. 
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APPLICATIONS  OF  THE  MCA  DISCO-VISION  INDUSTRIAL  PLAYER 


In  government  and  public  agency  activities,  DISCO-VISION 
will  fill  two  well-defined  needs.  The  first,  audio¬ 
visual  applications  will  be  for  training  purposes,  in 
lieu  of  film  and  videotape.  A  variety  of  departments, 
such  as  Agriculture,  HEW  and  Justice,  can  enjoy  dramatic 
cost  savings  in  the  storage  and  distribution  of  their 
training  materials  on  disc. 

A  second  use  will  be  archival  in  nature  for  governmental 
and  public  departments  or  agencies  which  have  an  urgent 
need  for  high-density  storage  capacity.  DISCO-VISION ' s 
enormous  packing  density  exceeds  that  provided  by  conven¬ 
tional  photographic  film,  magnetic  tape  and  microfilm 
systems. 

Libraries  will  be  able  to  offer  their  patrons  a  mass 
information  retrieval  service  via  the  videodisc.  This 
"electronic  filing  cabinet"  concept  will  enable  patrons 
to  have  quick  and  easy  access  to  the  centralized  infor¬ 
mation  and  retrieval  facility  of  any  library.  Not  only 
will  printed  material  be  stored  on  the  videodisc,  but 
motion  pictures,  slide  presentations,  and  even  television 
programs  now  stored  on  film  or  tape  can  easily  be 
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transferred  to  the  videodisc  and  made  available  to  the 
library  patron. 

•  Audio-visual  material  for  instruction  and  training  can 
be  presented  interactively  on  a  standard  TV  receiver 
using  the  videodisc,  which  has  the  ability  to  store 
multiple  answer  material  that  can  be  selected  at  will. 
When  used  in  conjunction  with  minimal  data  processing 
equipment,  question-and-answer  routines  employing  a 
"branching"  and  "sub-routine"  capability  could  continu¬ 
ously  feed  back  a  program  of  appropriate  audio-visual 
material  predicated  upon  the  students’  response  to 
initial  presentations. 

•  Videodisc  systems  can  be  used  as  point-of-purchase  sales 
tools  in  retail  outlets,  checkout  counters  and  automobile 
salesrooms,  replacing  the  more  costly  film  and  tape 
machines  now  in  use  at  such  locations. 

•  Videodisc  players  can  also  be  utilized  as  training 
devices  for  salespeople,  mechanics,  technicians  and 
others,  for  the  storage  and  retrieval  of  maintenance 
manuals  and  information  for  automobile,  airplane  and 
other  maintenance  mechanics. 
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•  An  important  DISCO-VISION  application  in  the  field  of 
medicine  is  the  potential  for  archival  storage  and 
retrieval  of  X-rays.  Storing  X-rays  on  videodiscs  could 
reduce  significantly  the  amount  of  space  needed  at  pres¬ 
ent  for  this  purpose.  Once  on  the  disc,  stored  X-rays 
can  be  accessed  immediately  for  viewing  on  a  CRT  monitor. 

•  The  disc  could  be  used  as  an  inexpensive,  mailable, 
information  storage  medium  for  credit  card  verification. 
Each  week  videodiscs  containing  the  numbers  of  all  can¬ 
celled  or  stolen  credit  cards  could  be  mailed  to  retail 
subscribers.  The  unacceptable  or  counterfeit  card 
inserted  into  a  reader  terminal  would  flash  a  red  light. 

•  Television  programs  currently  distributed  in  the  form  of 
film  prints  or  magnetic  tapes  could  be  distributed  more 
easily  and  economically  on  videodiscs.  The  player's 
capability  to  lock  onto  any  given  point  or  frame  within 
a  videodisc  program  permits  precise  and  easy  cueing  and 
insertion  of  commercials  and  other  program  material.  In 
the  same  way,  videodiscs  can  replace  film  or  videotape 
for  showings  of  in-flight  movies,  on  ships,  or  on  oil 
platform  complexes  at  sea. 
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Audio-only  optical  videodiscs  which  can  play  recorded 
music  for  15  hours  on  one  disc  side  can  be  used  in  com¬ 
mercial  outlets  as  replacement  for  Muzak  type  services. 

The  videodisc  can  fill  instruction,  training  and  infor¬ 
mation  needs  in  emerging  or  lesser  developed  countries 
where  no  over-the-air  TV  exists  or  is  available  only  on 
a  limited  basis. 

The  applications  of  the  MCA  DISCO-VISION  system  are  far 
more  numerous  than  the  few  examples  provided  above.  The 
unique  high-density  storage  and  retrieval  technology  of 
the  optical  videodisc  make  it  the  core,  the  vital  element 
in  a  rapidly  developing  video  environment.  Opportunities 
for  its  applications  lie  in  all  known  print,  graphic, 
audio-visual  and  file  retrieval  areas.  It  is  the  first 
all-purpose,  universal  still  and  motion,  aural,  visual  and 
information  storage  and  retrieval  system  ever  devised. 

INFORMATION  STORAGE  AND  RANDOM  ACCESS  CAPABILITIES 

Each  of  the  54,000  frames  on  a  single  disc  side  can  be 
immediately  and  randomly  accessed  by  fast,  radial 
traversing  of  the  disc.  The  hand-held  digital  controller 
commands  all  of  the  player's  random  access  functions  -- 


fast-forward,  reverse,  freeze- frame ,  crawl  frame,  forward 
and  reverse,  slow-motion  and  single-frame  step  forward 
and  reverse. 

•  To  understand  the  enormous  storage  capacity  of  the  optical 
videodisc,  all  of  the  pages  of  the  Encyclopedia  Britannica 
and  all  of  its  annual  supplements  could  be  transferred  to 
a  single  videodisc,  and  there  would  still  be  room  for 
additional  material.  Or,  400  million  nine-digit  numbers 
(such  as  Social  Security  numbers)  could  be  stored  on  a 
single  12-inch  disc  with  three-fold  redundancy  for  accu¬ 
racy  . 

•  Through  the  use  of  the  frame  crawl  control,  each  frame  of 
the  disc  can  be  moved  forward  separately  picture-by-picture, 
as  a  series  of  stills,  in  a  desired  time  sequence  sim.ilar 

to  a  regular  slide  projector,  only  much  more  rapidly. 

Each  frame  may  optionally  be  individually  identified  by 
means  of  a  digital  display  on  the  viewing  screen. 

•  On  a  cost  per  frame  basis,  at  60  cents  per  disc  manufac¬ 
turing  cost  and  54,000  frames,  the  cost  is  .0011  of  one 
cent  per  frame. 


-10- 


•  A  one-copy  mastering  technique  is  now  in  development. 

The  user  will  be  able  to  inexpensively  master  durable, 
single  copy  discs  which  can  be  played  immediately  with¬ 
out  intervening  processing  or  development.  This  single¬ 
copy  disc  will  have  the  same  durability  and  playback 
characteristics  as  the  standard,  volume-produced, 
consumer-type  plastic  videodisc. 

•  It  is  possible  to  code  the  videodisc  for  such  automatic 
actions  as  access,  start  and  stop. 

•  The  industrial  optical  videodisc  has  significant  potential 
in  the  area  of  micrographics.  Both  types  of  current 
microfilm  systems  are  relatively  cumbersome  in  use.  They 
have  an  access  time  problem,  while  the  optical  videodisc 
does  not.  The  videodisc  can  thus  be  regarded  as  the 
ultimate  solution  to  microfilm  system's  limitations. 

•  Computer  digital  television  peripheral  products  using 
optical  videodisc  technology  are  now  under  development. 
Since  the  optical  videodisc  has  a  much  higher  storage 
density  than  magnetic  discs  now  used  with  computers,  by 
melding  the  analog  technology  of  the  videodisc  with  the 
digital  technology  of  the  computer,  the  user  will  have 
available  the  best  features  of  both  systems. 
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The  extremely  high-density  information  storage  capacity 
of  the  optical  videodisc,  and  the  player's  freeze-frame, 
high-speed  search-out,  speed-up,  slow-down  and  reverse 
capabilities,  all  combine  to  make  DISCO-VISION  a  most 
valuable  professional  communication  tool  for  the  institu¬ 
tional,  business,  educational,  governmental  and  industrial 
applications . 

DISCO-VISION ' s  high-density  information  storage  capability 
also  provides  the  most  economic  and  convenient  form  of 
storing  audio-visual  information.  The  videodisc,  with 
its  54,000  frame  capacity  and  54  billion  bits  of  informa¬ 
tion  per  disc  side,  has  the  highest  information  storage 
density  of  any  of  the  existing  media. 

It  will  allow  the  user  to  store  and  access  any  of  the 
information  contained  in  the  54,000  separate  frames  on  a 
videodisc  —  easily,  rapidly  and  economically. 

It  is  truly  the  technology  of  tomorrow,  available  now, 
today! 
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APPENDIX  B 

"Videodiscs:  The  Revolution  in  Information  Storage" 

"Video  Discs" 

"Video  Disc  Players;  Laser  Disc  Vs  CED" 


The  Pioneer  Model  VP-1000  Videodisc  Player 


Best 

Available 

Copy 


technology 
update  ^ 


Videodiscs: 
The  Revolution 
in  Infomnation 
Storage 


A  videodiM-  from  DiscdV'ition't  Optical  ProKramming  Attocialesditiaion. 


A  l  uslomiT  in  a  bus>  (innerii/  Motors 
shoiiToorn  ivoli  hcs  on  on-screnn  cfpni- 
onslrolion  ivith  sound  of  the  pi-rfor- 
moni  e  of  the  19H1  Chcvro/cl  Citation. 
usin)>  o  push-button  panel  to  indicate 
w  hi(  h  featun'S  of  the  l  ar  she'd  bike 
to  knnn  more  obi  lit  The  demonstrii 
lion  ({lies  on.  explainint;  thn.se  fea¬ 
tures  in  greater  deloil 

A  fanii/i  uuli  hes  an  uninterrupted 
version  of  the  tunious  film  CdSii 
blania  on  the  living  room  T\'  set 
and  then  dei  ides  to  replai  the  moi 
IP  S  stirring  final  sei|uen(  e  .^fler 
wards,  thei  ivati  h  a  hislorn  Supei 
Boivl  football  game,  replai  ing  a  dis 
puled  (oil  in  slow  motion 

A  doctor  ivoli  hes  a  deln  ole  Kirneo 
transplant  operation  on  o  demonstro 
lion  s(  reel!  at  a  lending  hospital  lis 
tening  to  a  i  on  e-over  of  delaileo 
surgii  al  instructions  Taler,  a  nurse 
wuti  hes  the  .same  demonstration, 
tuning  in  a  different  voiie-over  Ihol 
giies  instruc  tions  for  a  nurse  assist 
ing  in  surgen 

An  aircraft  technician  learns  to  re 
pair  a  comple.\  piece  of  equipment 
through  un  inleroc  live  demonslrulein 
film  that  alimvs  him  to  onsvver  ques 
lions  ond  choose  from  rec  ommended 
solutions  Aflenicirds  he  gels  a  .score 
ba.sed  on  the  numfier  of  correc  I  on 
swers  he  has  entered  using  on  al- 
tcic  hed  kei  pcid 

Scenarios  like  these  are  taking 
place  dailv  In  thousands  of  show 
rooms  homes  medical  centers,  fai 
lories  and  offices  across  the  c.ounlrv 
Despite  their  diversity.  the\  re  all 
made  possible  bv  a  highly  publicised 
group  of  new  tec  hnologies  known 
mlleclivelv  as  videodisc  In  simple 
terms,  a  videodisc  system  is  like  a  vi 
sual  record  player  -when  attac  hed  to 


a  T\  set  It  plays  discs  prerecorded 
with  both  images  (black-and-white 
and  colorl  and  sound  and  yield- 
high-qiialiti  video  and  audio  output 
\  irlualK  any  kind  of  information 
— from  movies  to  product  demonstra 
turns  to  business  or  technical  data 
— can  b«‘  recorded  on  a  yideodisi 
which  looks  very  muc  h  like  a  long 
playing  rec  ord  with  either  a  glossy 
blai  k  or  silvery  surfai  e  Most  video 
disc  systems  allow  users  to  manqni 
late  the  sequence  of  sound  and  im 
ages  in  some  wa\  either  bv  replai 
ing.  freezing  the  action  (also  known 
as  freeze-frame  capability),  or  slowing 
the  speed  of  individual  sequenies. 
or  through  more  sophisticated 
interaction 

THE  WkTENTlAI 

Beyond  their  obvious  attraction 
as  a  honie-entertammenl  medium 
videodisc  s  are  touted  by  disc  -system 
pioducers.  philosophers  and  techni 
cal  experts  alike  manufacturers  R(..A 
(iorp  and  Pioneer  Electronics  adver 
tise  the  "magic"  of  videodisis  mai 
erick  thinker  Buckminster  Eiiller  says 


the  tec  hnologv  c  an  lie  a  '  Idesaver  ot 
humanity  for  its  medical  and  in 
stne  tional  applications  Professcu 
Nicliolas  \egroponte  of  Mil  -  -ki 
chitectural  Machine  (iroup  call-  vid 
eodiscs  the  most  powerful  infornia 
tion-storage  medium  yet  cfeiisi-d  1  to 
key  to  their  future  usefulness  lie-  in 
Negro[>onte  s  observation  a  single 
videodisc  may  c.ontain  a  full-lenglli 
feature  film  or  images  of  u|i  to  'i-t  mill 
of  the  world  s  greatest  art  treasun-- 
(Ui  its  two  sides —or  an  indiiidiial 
disc  could  (cintain  the  text  ancf  pic 
ture  contents  of  the  entire  l-nc  yc  lo 
pciecfiii  Britannic  (I  or  an  ec|uiy  alenl 
amount  of  business  iiiformalicm 

However  the  videodisc  s  imme¬ 
diate  potential  is  ham(M-red  in  that 
most  systems  have  only  playba  k  or 
"read  only  '  capabilities  The  lom 
bined  video  and  audio  recording  oi 
"writing'  prcM  ess  is  prohitiilively  es 
pensive  for  small  qiiantit'es  It  is  c  in 
rently  (lertormed  only  fiy  resean  li 
labs  and  the  disc  mamitai  turers  wfi- 
can  spread  the  cost  of  cutting  eac  h 
master  disc  by  replicating  it  and  sell 
ing  the  ccques  in  large  quantities 


Videodiscs  in  the 
Office  of  the  Future 


In  addition  to  the  marketing  competition  among  vendors  of  consumer 
and  industrial  videodisc  systems,  a  number  of  major  computer  manufac¬ 
turers  are  working  on  videodisc  systems  for  data  storage  in  data  process¬ 
ing  and  office  automation  systems — including  virtually  everything  from 
word  processors  to  mainframe  computers  Xerox  Corp.  IBM.  Control  Data 
Corp..  and  Honeywell  Inc  currently  have  such  projects  in  their  resea rt  h 
and  development  labs,  and  lules  Street  of  Strategic  Inc.  predicts  that 
fuel  giants  Exxon  and  Atlantic  Richfield  Co  (ARCOI  could  be  among  the 
earliest  to  release  office  automation  systems  with  videodisc  recording 
capability. 

Despite  the  flurry  of  activity  among  L'  S  firms,  the  first  such  system 
available  in  this  country  could  come  from  Toshiba  International  Corp  of  | 
Japan.  Toshiba’s  DF-2000  image  recorder  and  laser  file  system  was  I 

slated  for  release  here  in  late  1981.  but  its  introduction  has  been  delayed  j 

for  a  year — purportedly  because  market  research  shows  that  microfic  he  j 

is  still  a  less  expensive  alternative  for  information  storage  The  nF-20ll{l  l 
has  been  in  use  since  January  1981  by  some  Japanese  banks,  insurance  1 
firms,  and  other  companies  with  massive  paper  files  The  SfiO.Ottt)  sc.s- 
tem  has  a  laser  scanner,  optical  disc  storage,  and  a  copier — all  connec  l  1 
ed  to  a  display  screen  and  keyboard  Similar  in  operation  to  a  facsimile 
machine,  the  unit  scans  a  page,  converts  it  to  digital  data,  and  records  it  | 
on  a  disc  in  less  than  4  seconds  Later,  the  page  can  be  retrieved  and 
displayed  within  4  seconds,  or  printed  out  in  14  seconds  The  nonerasa¬ 
ble  discs  cost  $140  and  can  store  data  equivalent  to  10.000  printed 
pages.  I 

Will  there  be  a  videodisc  system  in  your  office  in  the  near  future' 

Most  observers  agree  that  disc  manufacturers  will  have  to  achieve  and 
maintain  attractive  price  levels  for  sophisticated  and  highly  reliahle 
units  before  businesses  will  rally  around  videodisc-based  systems,  even  i 
for  training  and  product-demonstration  applications  The  early  consum¬ 
er  models  were  plagued  by  operating  bugs  and  defective  discs  The  high 
costs  and  lengthy  turnaround  time  for  disc  replication  are  also  problems 
— although  ARCO's  Atlantic  Richfield  Development  Corp  is  testing  an 
experimental  disc  called  ARDE\’.  which  can  be  replicated  inexpensively 
using  a  device  similar  to  a  desktop  copying  machine 

In  the  meantime,  many  potential  business  users  may  bide  their  time 
until  the  videodisc  systems  with  recording  capacity  become  available  at 
desirable  prices.  Most  industry  watchers  agree  that  only  then  can  video-  | 
discs  emerge  as  a  viable  medium  for  mass  storage  of  images  and  data  j 
and  for  information  retrieval  — D  S  i 


This  can  be  done  for  both  entertain¬ 
ment  discs  and  specially  commis¬ 
sioned  discs  like  the  General  Motors 
(GM|  demonstration  disc,  which  has 
already  been  distributed  to  more  than 
10.000  GM  dealers.  But  videodisc  ex¬ 
perts  like  Negroponte  and  Jules 
Street,  a  consultant  at  Strategic  Inc. 

(a  San  Jose.  Calif.,  research  firm,  for¬ 
merly  Strategic  Business  Systems. 
Inc.),  envision  a  not-too-distant  future 
in  which  attractively  priced  industrial 
videodisc  systems  will  enable  busi¬ 
nesses  to  record  desired  information 
on  their  own  discs  for  internal  or  ex¬ 
ternal  use 

Both  RCA  and  North  American 
Philips  Co.  (a  division  of  the  Dutch 
company  N.V.  PhilipsI  have  demon¬ 
strated  laboratory  discs  that  can  store 
as  much  information  as  25  magnetic 
tape  reels  or  floppy  disks — the  devi¬ 
ces  currently  used  to  store  computer 
data.  This  kind  of  information-storage 
capacity,  when  linked  with  a  compu¬ 
ter — not  currently  a  component  of 
most  videodisc  systems — could  revo¬ 
lutionize  the  way  businesses  are  run. 
from  keeping  records  to  training  em¬ 
ployees  to  selling  products  For  ex¬ 
ample.  Street  says  that  several  large 
companies  are  experimenting  with 
videodisc  systems  that  could  be  used 
to  record  information  like  regional 
sales  data  and  transfer  it  to  the  cen¬ 
tral  office;  this  would  be  cheaper 
than  phoning  in  to  a  central  comput¬ 
er  data  base,  w'hich  includes  charges 
for  telephone  usage  and  on-line  com¬ 
puter  time  Other  market  observers 
predict  that  by  virtue  of  their  mass 
storage  capacity,  videodisc  systems 
equipped  with  computers  and  special 
printers  will  figure  prominently  in 
the  office  of  the  future,  performing 
many  job.s  now  handled  by  such 
mundane  business  fixtures  as  photo¬ 
copiers.  facsimile  machines,  and  fil¬ 
ing  cabinets 

THREE  INCOMPA'nBLE 
TECHNOLOGIES 

The  electronics  industry  has 
spent  more  than  a  decade  and  over  a 
billion  dollars  developing  the  tech¬ 
nologies  that  have  fueled  this  futuris¬ 
tic  speculation.  The  result?  Three 
divergent  and  incompatible  technol¬ 
ogies.  each  backed  by  at  least  one 
leading  electronics  firm.  Videodiscs 
designed  for  one  operating  system 
cannot  be  played  on  either  of  the 
other  systems,  and  each  system 
has  properties  and  capabilities  pur¬ 
portedly  best  suited  to  different 
applications 

In  a  market  many  observers  ex¬ 
pect  to  outstrip  the  $6.5-billion-a-year 
color-T\’  industry,  the  leading  and 
potential  powers  include  a  handful  of 
American  and  foreign  firms.  But 
since  1978.  when  Magnavox  Consum¬ 


er  Electronics  Co.  (a  Knoxville. 

Tenn. -based  affiliate  of  North  Ameri¬ 
can  Philips  Co  I  released  the  first  vid¬ 
eodisc  system  in  the  United  States, 
there  have  been  so  many  production 
and  retail  distribution  deals  made  in 
the  burgeoning  industry  that  when 
you  walk  into  an  electronics  store, 
you  can't  tell  the  videodisc  players 
without  a  scorecard. 

Two  types  of  videodisc  technol¬ 
ogy  are  already  available  in  the  Unit¬ 
ed  States  Both  Magnavox  and  Pio¬ 
neer  offer  relatively  sophisticated  ma¬ 
chines  called  laser  optical  systems, 
which  use  laser  beams  to  read  audio 
and  video  information  encoded  on 
grooveless  discs  In  contrast,  RCA 


Corp  (the  electronics  giant  based  in 
New  York)  and  its  affiliates  are  push¬ 
ing  a  system  called  the  (iapacitarif  e 
Electronic  Disc  (CED).  where  n  a 
phonographlike  player  uses  a  dia 
mond-tipped  stylus  to  pick  ip  audio 
and  video  information  encoded  in 
microscopic  grooves  on  the  disi  I  In 
laser  optical  systems  allow  more  so 
phisticated  interactive  playing  fea 
lures  at  a  cost  of  several  hundreit 
dollars  more  than  the  simpler  (.KI) 
system.  And  Victor  (Company  ||\'C|  ol 
Japan  will  offer  yet  a  third  alternative 
in  the  United  States  later  this  year  -a 
Video  High  Density  Audio  High  Den¬ 
sity  (VHD  AHD|  or  so-called  groove 
less  capacitance  system  that  also  em- 
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SelectaVision 
VideoDisc:  RCA’s 
Biggest  Gamble? 


"Koresight  and  nerve."  recalls  an 
RC:A  spokesman,  were  behind  the 
I  communications  giant's  $1 30-million 
investment  in  color  television,  which 
the  company  was  the  first  to  intro¬ 
duce  on  the  mass  consumer  market. 
RCA's  investment  in  its  SelectaVi¬ 
sion  VideoOisc  players — 17  years  in 
development  at  a  cost  of  more  than 
$150  million,  with  a  $20-million  ini¬ 
tial  advertising  budget— was  also 
marked  by  those  qualities  The  prod¬ 
uct  represents  the  company's  biggest 
single  budgetary  outlay  for  a  new 
consumer  item,  and  this  time  the 
stakes  are  even  higher  than  they 
were  for  color  T\' 

In  a  market  where  consumers 
are  being  seduced  bv  a  wide  variety 
of  options  including  cable  T\'  and 
the  popular  videocas.sette  systems 
(which  are  rapidh  dropping  in  price 
and  can  record  programs,  unlike  the 
disc  players),  competition  for  the 
consumer's  home-entertainment  dol¬ 
lar  is  keen  Moreover,  rival  firms  like 
Magnavox  and  Pioneer  Electronics 
?'e  wooing  consumers  with  laser  op- 
i.cal-disc  systems  that  offer  more  ad¬ 
vanced  features,  and  the  japanese 
Victor  Co  will  introduce  a  competi¬ 
tive  system  later  this  year 

Further.  RCA's  entry  into  the 
videodisc  market  comes  at  a  time 
when  the  firm  is  in  a  considerable 
state  of  flux,  characterized  by  chair¬ 
man  Edgar  H  Griffiths's  top-manage¬ 
ment-level  firings  last  year  and  cul¬ 
minating  in  his  own  resignation,  ef¬ 
fective  lulv  1,  1981  (when  former  At¬ 
lantic  Richfield  (io  president  Thorn¬ 
ton  Bradshaw  will  lake  over!  The 
company  also  saw  first-quarter  earn¬ 
ings  slip,  after  an  unusual  increase 
in  earnings  in  that  period  last  year 
The  decline  has  been  attributed  to 


the  unprecedentedly  high  videodisc 
introduction  expenses  plus  high  pro¬ 
gramming  costs  at  the  company's 
troubled  NBC  division. 

To  demonstrate  its  huge  com¬ 
mitment  to  videodiscs  and  generate 
support  among  its  dealer  network, 
which  will  sell  the  product  Griffiths 
calls  "the  most  important  consumer 
product  since  color  T\'."  RCA  intro¬ 
duced  Selecta\’ision  in  February 
via  a  slick  live  broadcast,  which 
cost  $500,000  to  produce  and  was 
beamed  by  satellite  to  color-TV  mon¬ 
itors  and  projection  screens  for  some 
14.000  RCA  dealers,  distributors,  and 
guests  in  75  locations  around  the 
country  "We  knew  everything  had 
to  be  done  with  enormous  impact." 
says  videodisc  group  vice  president 
lack  Sauter  "The  whole  strategy  be¬ 
hind  our  launch  plan  was  to  get  the 
level  of  awareness  up  among  both 
dealers  and  the  public  in  the  short¬ 
est  possible  amount  of  time"  The 
unprecedented  closed-circuit  telecast 
featured  presentations  by  Griffiths, 
executive  vice  presidents  Roy  Pol¬ 
lack  and  Herbert  S.  Schlosser.  and 
Sauter  The  event  was  hosted  by- 
Tom  Brokaw  of  T\"s  "Today"  show 
and  included  entertainment — pre¬ 
viously  taped  song-and-dance  num¬ 
bers  Despite  RCA's  confidence  in 
the  reliability  of  its  products  and 
equipment,  backup  protection  was 
heavy  in  case  of  technical  failure, 
and  videotapes  of  the  program's 
dress  rehearsal  were  on  hand  at  each 
of  the  receiving  locations  as  extra 
insurance 

Taking  direct  aim  at  the  mass 
consumer  market.  RCA  says  it  is 
banking  on  its  CED  (Capacitance 
Electronic  Disc)  system  to  become  a 
"cornerstone"  in  its  "continuing 


RCA's  VideoDisc  kickoff  featured  an 
entertainment  number  performed  on  a 
giant  replica  of  a  disc  player. 

leadership"  role  in  the  eleclronii  en¬ 
tertainment  industry  The  company 
could  succeed  in  its  strictly  defined 
market,  but  many  videodisc  experts, 
including  M.I.T.'s  Nicholas  Negro- 
ponte.  say  that  such  success  would 
be  detrimental  to  wide  acceptance  of 
the  long-range  potential  of  videodisc 
technology,  since  RCA  could  deflect 
interest  from  future  systems  that  fea¬ 
ture  computer  power  and  sophisti¬ 
cated  interactive  capabilities.  Others 
predict  that  RCA's  massive  advertis¬ 
ing  campaign  could  boost  competi¬ 
tors'  sales.  In  addition,  some  observ¬ 
ers  note  that  RCA's  chief  market  ad¬ 
vantage  right  now  is  the  Selecta\'i- 
sion  player's  $500  price  tag  If  the 
prices  of  the  more  sophisticated  sys¬ 
tems — which  are  currently  several 
hundred  dollars  higher — drop,  con¬ 
sumers  as  well  as  businesses  may 
opt  for  them  instead. 

Meanwhile.  RCA  maintains 
there's  plenty  of  money  to  be  made 
from  the  consumer  who  simply 
wants  to  sit  back  and  watch  home 
entertainment  on  the  videodisc  sys¬ 
tem — the  firm's  advertisers  call  this 
"bringing  the  magic  home"  RCiA 
market  research  indicates  that  about 
7  percent  of  the  3  million  American 
families  who  own  color  T\'s  would 
be  interested  in  buying  SelectaVision 
players  during  the  product's  first 
three  years  of  production  In  1981 
RCA  expects  to  sell  200,000  players 
and  more  than  2  million  discs  under 
its  own  label,  and  the  company  ex¬ 
pects  to  place  SelectaVision  in  30  to 
50  percent  of  American  homes  by 
1990  — fane  W'ollmon 
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ploys  a  stylus  for  tracking  and  that 
|VC  claims  will  combine  the  CED 
system's  economy  with  the  optical 
system's  versatility.  All  three  systems 
can  be  easily  connected  by  cables  to 
standard  color-T\'  sets  and  use  simi¬ 
lar  technologies  to  convert  signals 
from  the  videodisc  player  into  stan¬ 
dard  television  signals — the  differ¬ 
ences  are  in  the  methods  used  to  rec¬ 
ord  information  on  the  discs  and  to 
read  it  back. 

THE  OPTICAL  SYSTEMS 

Laser  optical  systems  in  two  dif¬ 
ferent  configurations  were  developed 
independently  by  N.V  Philips  in  the 
Netherlands  (which  calls  its  system 
Visual  Long  Play  or  VLP|  and  the 
Los  Angeles,  t^alif  .  entertainment 
conglomerate  M(;A  Inc  (which  uses 
the  name  DiscoVision)  The  two  com¬ 
panies  cooperated  in  the  late  197(ls 
to  establish  a  "standard  "  optical  sys¬ 
tem.  which  Philips's  Magnavox  affdi- 
ate  sells  under  the  name  Magnavi- 
sion  Last  year  IBM  bought 
percent  ot  the  Disc  o\'isiun  ofieration 
from  MCA.  and  both  firms  are  part¬ 
ners  in  the  rec,enlly  formed  (Josta 
Mesa,  (^alit  -based  Disc:oVision  Asso¬ 
ciates  (D\'A).  which  makes  the  opti¬ 
cal  discs  nVA  also  has  an  arrange¬ 
ment  with  the  fapanese  firm  Pioneer 
Electronics  to  manufacture  both  play¬ 
ers  and  discs  under  the  LaserDisc 
label  Both  Magnavision  and  l.aser- 
Disc  units  can  play  DiscoVision-madc' 
discs. 

Laser  optical  discs  have  a 
smooth,  silvery  surface  and  are 
slightly  thicker  than  a  phonograph 
record,  since  thev  are  made  from  2 
three-laver  disc  sides  bonded  togeth¬ 
er  Audio  and  video  information  is 
digitallv  encoded  by  a  laser  beam  in 
microscopic  pits  arranged  in  circular 
tracks  on  the  surtac  e  There  are 
M.IHH)  pitted  trac  ks  on  eac  h  playing 
side,  and  each  trac  k  contains  enough 
information  to  form  a  single  frame  or 
television  picture  and  its  accompanv- 
ing  soundtrack— about  one-thirtieth 
of  a  second  of  playing  time,  or  a  sin¬ 
gle  revolution  of  the  disc,  for  up  to 
30  minutes  of  programming  per  side 
In  addition,  these  discs  can  hold  two 
different  soundtracks  for  the  same 
image — hence  the  c:apabilit>  to  record 
the  doctor's  and  the  nurse's  instruc  - 
lions  for  a  surgical  prcx:edure  or 
GM's  English  and  Spanish  accompa¬ 
niment  for  its  Chevrolet  demo  disc 
Since  there  are  no  surface  grooves 
— and  no  stylus  grinding  into  them 
—optical  discs  are  impervious  to  sur¬ 
face  wear,  and  may  be  handled  freely 
without  the  special  care  required  by- 
phonograph  records  or  CED  discs 

DiscoVision  and  LaserDisc  sys¬ 
tems  read  discs  with  a  compact  array 
of  laser  and  optical  components  in¬ 


side  the  player.  A  glass  device  c:alled 
a  raster  grate  diffracts  (divides)  the 
player's  main  laser  beam  into  three 
smaller  beams:  the  center  beam  is 
used  to  read  the  tracks  on  the  disc, 
while  the  two  adjacent  beams  per¬ 
form  the  radial  tracking  function 
(normally  done  by  a  stylus)  as  the 
disc  spins  at  1,800  rpm  on  the  play¬ 
er's  turntable.  Using  a  series  of  lenses 
and  one-  and  two-way  mirrors  ar¬ 
ranged  at  fixed  angles,  plus  the  re¬ 
flective  properties  of  the  disc,  the 
main  beam  reads  or  detects  variations 
in  reflected  light  corresponding  to 
the  pits  in  the  disc.  When  the  reflec  t- 
ed  light  is  passed  through  a  prism,  it 
bounces  off  another  mirror  and  lands 
on  photo  diodes  |electric:at  compo¬ 
nents  containing  semiconductor  crys¬ 
tals).  which  generate  FM  signals  like 
those  u.sed  in  radio  broadcasting,  ex¬ 
cept  that  they  also  contain  the  elei  - 
trical  signals  needei!  to  form  video 
images  The  F.M  signals  are  then  fed 
to  an  electronii  circuit  which  trail 
slates  them  into  video  signals  w  ith 
two  channels  of  audio 

.At  this  point  the  signals  are  anal¬ 
ogous  to  broadcast  signals  received 
by  a  television  set — so  thev  can  be 
sent  through  a  (.able  to  the  set  s  re¬ 
ceiver.  where  T\'  components  taki 
over  to  produce  the  video  and  sound 
With  the  plaver's  control  panel 
the  user  can  loc  ate  an\  one  of  the 
t>4.0U(l  frames  on  a  disc  side  and 


hold  it  rcxtk  steads  on  the  screen  (or 
as  long  as  desired  The  optical  plaver 
also  allows  clear  forward  or  reverse 
playback  in  slow  motion  and  fast  mo 
tion  at  many  speeds 

At  the  push  of  a  button  each  of 
the  54.0U0  frames  is  identified  bv  its 
own  on-screen  number  It  an  inex¬ 
pensive  microprocessor  component  is 
added,  the  user  can  call  up  am 
frame  by  setting  dials  to  the  appro¬ 
priate  number.  The  microprocessor 
also  facilitates  an  automatic  indexing 
option  with  which  the  user  can  pro¬ 
gram"  a  disc:  to  hold  a  frame  lor  a  set 
interval  before  advanc  ing  repeat  c  er 
tain  segments.  prcMeed  at  a  clitfiTenl 
speed  for  a  specified  number  ot 
frames,  or  even  skip  around  and  pl.u 
different  segments  of  the  disi  iii  am 
specified  order 

Besides  the  standard  hall-lioiii 
per-side  disc  s,  the  optical  plaver  c  an 
also  play  disc  s  that  D\  A  has  devel 
oped  espec  iailv  for  feature  fil”'s  and 
some  industrial  or  instructional  ap 
plications  These  1 -hour-per-side 
discs  are  (.all(‘d  (Constant  l.ineai  \e 
Incity  ((!1.\'|  discs  and  the  extended 
plaving  lime  is  ottered  at  the  sac  ii 
file  of  features  like  free/e-lr.iiiii  lari 
able  s|H-ed  and  prec  ise  indexing  .cl 
though  program  segments  can  In 
IcHaled  using  numtiers  on  the  sc  n-i  n 
that  represent  elajisi-d  time 

Uptical  disc  s  from  D\  .A  sell  Im 
$11  to  SJA  for  feature  films  and  tor 


as  little  as  $6  for  short  documentaries 
and  how-to  programs.  Available  at 
electronics  stores,  the  Magnavox 
Magnavision  player  costs  about  $800 
and  the  Pioneer  LaserDisc  system 
about  $750 

DiscoVision  Associates  is  also 
marketing  a  $2,250  system  for  busi¬ 
ness  use.  with  more  sophisticated 
interactive  features  such  as  the  quiz¬ 
zing  and  scoring  capabilities  men¬ 
tioned  earlier.  DVA  produces  the 
discs  for  use  with  the  industrial  sys¬ 
tem.  with  user  costs  of  about  $500 
per  side  for  producing  the  master 
videodisc  and  $5  to  $10  per  side  for 
repll(  ation.  depending  on  the  fea¬ 
tures  incorporated.  An  additional  set¬ 
up  charge  of  $1,500  per  side  is 
waived  if  more  than  5.000  copies  of 
the  disc  are  ordered  The  D\'A  busi¬ 
ness  system  is  already  in  use  at  a 
number  of  medical  institutions  as 
wcdl  as  in  some  large  companies,  in¬ 
cluding  GM.  IBM.  Hughes  Aircraft 
Go  .  and  even  Mcllonald's  tiorp 

THE  CED  SYSTEM 

has  staked  millions  on  wide 
consumer  acceptance  of  its  low-cost 
.Selt‘(  taVision  (iEl)  system  (see  ac  ■ 
c.onipanving  box.  Selec.ta\  ision  \'id- 
eoDisc;  RG.^'s  Biggest  Gamble']  The 
$500  svsiem  has  more  limited  capa¬ 
bilities  than  laser  optic  al  players 
— RG.A  president  Herbert  .Schlosser 
savs  the  companv  has  developed 
more  sophisticated  technology  but 
currently  rejects  it  in  favor  of  the  at¬ 
tractive  price  The  sole  purpose  of 
the  system,  savs  Schlosser.  is  to  play 
back  prerecorded  entertainment  mate¬ 
rial  and  the  current  RG.A  X'ideoDisc 
catalog  offc-rs  more  than  150  titles 
including  recent  and  c. lassie  films  li¬ 
censed  from  nearlv  every  maior  stu¬ 
dio  conc  erts.  T\'  spec  lals.  and  in¬ 
structional  disc  s  on  subjec  ts  suc  h  as 
sports,  cooking  and  child  care  The 
disc  s  .sell  for  $20  to  $25  for  most 
films,  and  less  for  shorter  programs 
RGA  makes  its  own  players  and 
disc  s,  and  has  also  signed  T\'  manu- 
fac  turer  Zenith  Gorp  and  the  |apa- 
nese  companies  Toshiba  Gorp  and 
Sanyo  (.iorp  to  produce  RGA  players 
The  first  .Selecta\'ision  plavers  were 
introduced  through  RGA's  retail  dis¬ 
tribution  network  in  March  1981.  and 
thev  will  ahso  be  sold  by  several  lapa- 
nese  companies,  by  computer  manu¬ 
facturer  Tandv  (iorp 's  Radio  Shack 
retail  outlets,  and  bv  major  retailers 
inc  luding  Sears.  Roebuck  and  Go  . 

|(i  Penney  tio  .  Inc  .  and  Montgom- 
erv  Ward  &  Go.  All  players  using 
R(..A's  GEO  technology  can  play  only 
videodisc  s  made  by  RGA  and  its  af¬ 
filiates.  which  include  GBS  Inc  un¬ 
der  an  unusual  noncompetitive  ar¬ 
rangement-considering  that  RCiA 
owns  the  NBG  network 
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The  CED  disc  is  thinner  than  the 
optical  disc  and  looks  more  like  a 
record  album.  Instead  of  there  being 
two  sides  bonded  together,  both  sides 
are  stamped  out  from  one  lump  of 
conductive  plastic — actually  a  combi¬ 
nation  of  carbon  and  polyvinyl  chlo¬ 
ride.  from  which  records  are  also 
made.  Since  the  surfaces  of  the  discs 
are  grooved,  the  discs  cannot  be  han¬ 
dled  without  being  damaged.  To  pro¬ 
tect  the  surfaces,  each  disc  has  a  rig¬ 
id.  plastic  protective  sleeve  that  can 
be  removed  only  after  a  disc  is  prop¬ 
erly  inserted  in  a  player.  The  surface 
is  never  exposed  outside  the  unit. 

SelectaVision  VideoDiscs  carry 
video  and  audio  information  in 
slots  electronically  etched  into  their 
grooves.  If  magnihed.  the  walls  of 
each  V-shaped  groove  would  look 
like  plowed  fields  of  ridges  and  dips 
Each  side  of  the  disc  can  contain 
27.000  grooves,  or  up  to  1  hour  of 
programming  time,  with  each  groove 
containing  the  audio  and  video  data 
for  four  frames,  or  one-thirtieth  of  a 
second  of  playing  time  CED  discs 
spin  at  a  speed  of  450  rpm.  as  com¬ 
pared  with  the  optical  disc 's  speed 
of  1.800  rpm — hence  the  differetue 
in  number  of  frames  played  per 
revolution 

As  the  dis(  spins,  the  grooves 
guide  the  diamond-tipped  stylus  in  a 
manner  comparable  to  the  operation 
of  a  phonograph  An  electrode  in  the 
stylus  picks  up  changes  in  electrical 
signals  as  represented  by  the  capaci¬ 
tance.  or  variable  width  and  spacing 
of  the  ridges  and  dips.  The  capaci¬ 
tance  reading  thus  obtained  at  any 
instant  is  relayed  to  a  detection  cir¬ 
cuit,  which  electronically  processes  it 
into  separate  FM  signals  for  video 
and  audio  Another  electronic  circuit 
processes  the  signal  for  reception  by 
the  attached  T\'  .set,  through  which 
the  material  is  reproduced  as  TV  pic  - 
ture  and  sound 

Numerals  on  the  front  of  the 
player  (like  those  on  a  digital  clock! 
indicate  which  side  of  the  disc  is  be¬ 
ing  played  and  show  the  elapsed 
playing  time  in  calibrated  minutes 
Forward  and  reverse  "visual  search" 
buttons  can  be  used  to  search  for  the 
exact  location  of  a  segment  at  about 
nine  times  normal  playing  speed 
While  users  can  manually  stop  the 
program  to  freeze  a  frame  and  repeat 
or  vary  the  playing  speed  of  certain 
segments,  the  CED  system  currently 
does  not  give  users  the  means  to  rap¬ 
idly  locate  and  display  a  single  frame 
(this  capability,  known  as  random  ac¬ 
cess.  gives  optical  systems  a  distinct 
advantage  for  business  applications) 
Neither  does  the  CED  system  provide 
the  sophisticated  interaction  that 
makes  optical  systems  desirable  for 
training  and  instructional  purposes 


THE  VHD  AHD  SYSTEM 

The  VHD  AHD  videodisc  system 
was  developed  by  IVC  with  the  bless¬ 
ings  of  its  parent  company.  Matsu¬ 
shita  Electric  Corp.  of  Japan  )\'G. 
Matsushita,  the  Fairfield.  Conn  -based 
General  Electric  Co.,  and  the  British 
company  Thom-EMI  have  formed  a 
consortium  to  coordinate  VHD  AHD 
disc  and  player  production  with  mar¬ 
keting  The  system  will  be  a  late¬ 
comer  on  the  videodisc  scene,  sched¬ 
uled  for  sale  in  the  United  States  to¬ 
ward  the  end  of  1981.  Priced  at  be¬ 
tween  $500  and  $600,  the  players 
will  be  sold  under  the  brand  names 
of  I\'G,  GE.  and  two  Matsushita  of(- 
spring — Panasonic  Co  and  Quasar 
The  first  offerings,  probably  movie 
discs,  will  cost  between  $15  and  $20 

\'HDAHD  systems  play  groove¬ 
less  discs  with  1-hour  playing  ca¬ 
pacity  per  side  The  discs  are  smaller 
than  CED  and  optical  discs — about 
10.2  inches  compared  with  12  inches 
Sound  and  video  information  is  con¬ 
tained  in  laser-encoded  pits  that  re¬ 
semble  an  optical  disc's  pits  The 
pits  are  arranged  in  spiral  Irai  ks 
54.000  per  placing  side 

The  X’HDAHI)  player  operates  m 
a  manner  similar  to  that  of  the  Selei  - 
taVision  system  Since  this  pitted 
disc  is  subject  to  surfac  e  wear.  it.  ton. 
must  be  protected  by  a  plastic,  sleecc' 
that  is  removed  after  insertion  of  the- 
disc  in  the  player  The  electrode  in  a 
sapphire-tippeci  stylus  tracks  the  elec  - 
trical  signals  produced  by  spacing 
variations  (capacitance)  in  the  pits 
Circuits  in  the  player  process  these 
readings  into  video  and  audio  signals 
for  the  T\'  receiver 

)\'(;'s  first  offerings  will  feature 
dual  soundtrack  or  stereo  sound 
(which  RGA  expects  to  offer  in  the 
future)  and  forward  and  reverse  play¬ 
back  with  variable  speed  Random-ac - 
cess  indexing  features  and  freeze-frame 
capability  will  be  optional 

The  VHD  AHD  consortium  claims 
its  product  will  be  virtually  bug-free, 
since  the  player  and  the  disc-master¬ 
ing  equipment  will  be  assembled 
from  standard  parts  that  have  already 
been  test-proven 

With  its  combination  of  compara¬ 
tively  low  price  and  advanced  fea¬ 
tures,  plus  Matsushita's  status  as  the 
world's  largest  consumer  electronics 
company,  the  grooveless  capacitanc  e 
system  could  be  a  powerful  contend¬ 
er  for  both  consumer  and  commercial 
applications.  But  with  the  product's 
introduction  only  a  few  months 
away,  the  consortium  has  not  an¬ 
nounced  agreements  with  any  major 
entertainment  or  educational  groups 
to  provide  programs  for  its  discs 
— and  some  industry  observers  ques¬ 
tion  how  seriously  the  group  plans  to 
compete.  ■  —Donna  Stem 
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The  big  news  In  vtde«  discs  Is  tliat  RCA  In 
finally  bringing  Its  long-awaited  Select*-  ^ 
Vision  CED  player  to  the  market  {March  - 
22),  together  with  a  targe  selection  of  j 
program  material  culled  from  film  and 
television  libraries.  A  giant  In  the  telo* 
^vision  Industry,  the  company  Is  aiming , 
for  the  mass  market  (the  **TV”  rather  than 
"vldeophlle**  households]  through  the  '  •  ' ' 
same  distribution  network  ft  uses  for  TV  . . 
sales.  Though  a  latecomer  to the  Saiao  . 
relative  to  the  optical  format/RCA  lo>'v  ■ ' 
entering  K  at  a  tower  price  and  with  more 
program  titles.  Presumably  manufi 
turers  committed  to  other  systems 
respond  by  releasing  more  titles  and  by 
emphasising  the  special-effects  feati 
available  only  with  the  optical  format 


Panasonic's  video  disc  player  uses  JVC's 
VHD  (Video  High  Density)  system,  which, 
like  RCA  s  CED.  employ  a  capacitance 
pickup  stylus.  The  significant  difference  is 
that  the  10.2-inch  VHD  disc  is  grooveless;  tracking 
is  controlled  by  servo  signals  engraved  in  the  plastic 
disc.  This  makes  such  functions  as  freeze  frame  and 
random  access  somewhat  easier  to  implement 
There  is  an  advantage  for  the  manufacturer  as  well 
The  discs  can  be  produced  with  essentially  the  same 
facilities  now  used  to  make  phonograph  records,  at 
a  slightly  lower  cost  than  that  for  current  laser-optical 
systems.  The  Panasonic  model  can  deliver  stereo 
sound  and  comes  with  a  wireless  remote-control 
unit.  Features  include  fast  forward  and  reverse  at  3 
times  normal  speed,  forward  and  reverse  search 
at  180  times  normal,  slow  motion  at  V«  normal  speed, 
and  programmable  random  access  of  as  many  as 
five  disc  segments 


Toshiba  says  that  1 
Its  CED  player 
will  be  available 
this  fall  It  will,  of 
course,  accept  RCA  discs 
Functions  include  pause, 

12  and  120  times  normal 
speed  in  fast  forward  and 
reverse,  and  still  frame 
Price  has  not  been  set 


The  VIP-1000  CED 
video  disc  player 
($500)  from 
Hitachi  has  a 
wide  array  of  features. 
irKluding  pause,  fast  for¬ 
ward  and  reverse  at  10  or 
60  times  normal  speed 
(both  with  picture),  still 
frame,  and  optional  wired 
remote  control.  The  ma¬ 
chine  is  equipped  with 
audio,  video,  and  RF  out¬ 
puts  and  probably  will  be 
convertible  to  stereo 
operation  should  RCA 
ever  begin  releasing 
stereo  discs 


The  first  video  disc  ^ 
system  from 
Quasar  will  be 
available  late 
this  year  The  VHD  front- 
loading  player  provides 
stereo  sound,  fast  forward 
and  reverse,  a  search 
mode,  freeze  frame,  slow 
motion,  and  programmable 
random  access 


Scheduled  for  re¬ 
lease  late  in  the 
year,  Sansui  s  VHD 
video  disc  player 
has  stereo  sound  fast- 
forward  and  reverse, 
search,  and  still-frame 
capability  It  also  incorpo¬ 
rates  a  frame-numbering 
system  with  digital  display 
on  the  TV  screen  Sansui 
will  also  develop  and  mar¬ 
ket  an  AHO  digital  audio 
adapter  for  use  with  the 
player  ^ 


{ViOeo  Discs  continued  on  page  AtO] 
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JL  or  over  two  years  Magnavox  has 
mtroducecJ  iis  laser  optical  sysierr  vide 
disc  (Magr>8vision)  to  market  atter  marke' 
vvith  Irttle  competition  low  yields  m  d'S 
manufacturing  and  relatively  apatherK 
consumer  response  Bui  this  summe'  ano 
fall  video  disc  players  wiH  strear^  tfo'^ 
every  vendor  imaginable  each  hoping  tc 
excite  consumer  demand  As  with  vide 
cassette  recorders  this  torrentia'  how  wii 
arise  from  just  a  tei^p  ultimate  sources  Fq' 
turiBteiy  as  yat  only  three  variations  o*  th»* 
basic  equipment  exist  although  they  are 
all  mutually  iricompatible  These  originate 
with  Philips  Magnavo*  RCA  and  MaiSo 
ahita  JVC  the  last  using  Genera’  Eiertr.c 
as  one  of  two  pnme  U  S  outlets 

March  B  blest  off  tor  the  RCA  Seiectav' 
Sion  which  uses  a  capacitance  electrons 
disc  (CED)  System  with  stylus  pickup  sni 
spiral  grooved  plastic  records  precede-? 
the  launch  of  the  Matsushita  JVC  Gene  s 
Electric  System  video  hign  density  (vm:.  , 
player  by  lust  a  few  months  The  VHD  s.*- 
tern  also  uses  a  plastic  d>sc  and  capa-  I'^e 
pickup  but  with  a  grooveiess  record  mat 
does  not  phys/ceiiy  confeO  me  picxuf 
This  permits  a  two  frame  stop  mode  the* 
the  RCA  system  ibcks 

At  this  willing  the  competing  forces  ime 
up  like  this  RCA  CED  —  RCA  Zenith  Sen 
yo  Seers  Hifflchi  J  C  Penny  Sharp  Ra 
dio  Shack  and  Montgomery  Ward  Magna 
VO*  Philips  optical  laser  —  Magnevo*  p, 
neer  Syivania  Phiico  Pishe'  Gnid  Sih- 
and  perhaps  two  others  Metsushits  VH' 
CED  — JVC  Panasonic  General  Elect'' 
Quasar  Sansu-  and  perhaps  two  otha'v 
All  told  more  than  20  sources  will  otte'  v  'l 
eo  disc  products  to  the  home  enterie'’ 
meni  market  by  next  yes' 

So  far  the  leading  competitors  are  Meg 
navox  and  Pioneer  (laser  optical)  vs  RCA 
and  Zenith  (CED)  Prices  are  currsnii, 
$750  and  S5(X/  respectively  How  win  thf 
public  react  to  a  price  differentia  f ' 
$499  95  tor  CED  end  VHD  versus  $749  ’ 
MagnavisionV  With  discounts  the  pncen 
won  t  be  that  far  aped  For  those  wh-  sr* 
sharp  eyes  and  even  sharper  ears  de 
mand  respectively  *  MH/  vide'  handpBS«< 
and  20-kHz  stereo  reproductior  the  lese 
disc  seems  to  be  the  systerr  ot  cho''  ♦ 
Those  who  are  tes§  visual^  sr>d  aura  » 
acute  or  who  want  to  spend  less  -  rriu'd 
well  choose  betweer^  CEL  and  VH[  h.,* 
available  sohwa'e  titles  (d  srs)  end  pe^'P*- 
ere'  features  such  as  the  tw*.  frar^e  sm; 
mode  frame  and  chapter  indexing  srere- 
etc  also  must  be  put  into  the  eauaiTir 
Until  VHD  reaches  the  marvet  h-weve- 
the  disc  contest  wii'  basically  be  Magnf, 
vox  Pioneer  vs  RCA  ZeniU 

OtED.  Although  Ihe  RCA  »r>ri  7«ni>' 
products  have  mmor  coamef-''  d'^erenre«* 
what  can  be  aa>d  o’  one  wii  app't  to  t» 
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DISC  PLAYERS  Laser  disc  vs.  CED 


othar.  at  laast  lor  tha  naxt  yaar  or  so  The 
player  maasuraa  IS'  :  0  x  5^<'  H  x  17  '  W 
and  weighs  some  20  lb  Power  consump¬ 
tion  is  35  watts 

The  cabinet  has  a  removable  top  hatch 
for  stylus  cartridge  replacement  Operat¬ 
ing  controls  are  s  lunction  lever  lor  off/ 
PLAv  I  load  '  UNLOAD.  snO  pushbuttons  lor  tor- 
ward  and  reverse  rapid  access,  visual 
search  and  pause  These  are  on  the  Iront 
panel  along  with  LEO  readouts  lor  elapsed 
playing  time  (in  minutes  and  seconds)  side 
1  or  side  2  A  slot  is  provided  lor  insertion 
ol  the  t2-inch  disc  in  its  protective  caddy 

With  the  lunction  lever  in  load,  the  disc 
entry  door  opens  When  a  disc  is  inserted, 
metal  lingers  remove  it  from  its  caddy  and 
a  lift  plate  positions  it  for  the  turntable 
Thereafter,  the  caddy  is  manually  removed 
and  the  function  lever  moved  to  its  plav 
position  This  action  automatically  lowers 
the  stylus  to  the  outside  groove  ol  the  disc, 
and  sound  and  picture  commence  after  a 
delay  of  about  eight  seconds  During  the 
ensuing  one-hour-per-side  program,  the 
rapid-access  forward  and  reverse  buttons 
can  be  used  to  locate  desired  program 
segments 

For  each  second  that  one  of  these  but 
tons  IS  depressed,  about  two  minutes  of 
the  program  is  displayed,  so  that  an  enure 
side  can  be  scanned  in  leas  than  30  sec 
onds  When  rapid  access  is  used,  the  stylus 
is  automatically  lilted  from  the  record  and 
video  IS  blanked,  removing  all  noise  effects 
from  the  screen  Meanwhile,  the  LEO 
shows  the  elapsed  time,  within  a  minute,  to 
any  recorded  position  on  the  disc  The  time 
signal  IS  developed  by  an  optical  switch 
about  the  pickup  arm  drive 

The  PAUSE  mode  also  raises  the  stylus 
and  suppresses  video  noise  on  the  screen, 
while  the  LED  readout  flashes  the  letter 
■'P'  once  per  second  In  visual  search,  the 
platter  IS  scanned  m  forward  or  reverse  at 
about  t6  times  normal  speed,  with  the  pic 
ture  remaining  on  the  screen  and  the  audio 
muted  to  avoid  garbling  Pressing  the  vi 
SUAL  SEARCH  forward  sn/f  REVERSE  buttons 
simultaneously  produces  a  soundless 
pseudostop  mode,  but  the  image  is  jerky 
since  one  groove  is  tracked  and  then  the 
stylus  jumps  to  a  previous  groove 

The  recorded  disc,  made  of  poly-vinyl- 
chtonde  (PVC)  ream,  end  loaded  with  tiny, 
uniformly  sized  carbon  particles  for  ade¬ 
quate  conductivity,  has  a  thm  coating  of 
lubricant  added  to  extend  its  life  and  that  ol 
the  stylus  The  vinyl  caddy  protects  the 
disc  agsmst  dust,  liquids  scratches  or  Im- 
gerpnnts  (Voovea  m  the  disc  are  about  2  5 
micrometers  wide  with  a  maximum  depth  of 
0  5  micrometer,  matching  soma  of  the  re¬ 
corded  signal  wavelengths  Designed  to  be 
played  In  an  ambient  temperature  of  60*  to 
90°  F.  the  discs  are  said  (by  the  manufac¬ 
turer)  to  Survive  temperatures  from  -20° 
10  *  130°  F 


Video  and  audio  inlormation  is  stored  on 
a  CED  disc  as  frequency  modulation  (FM) 
Using  FM  eliminates  the  need  to  detect 
precise  amplitude-modulation  (AM)  varia¬ 
tions  Having  dimensions  several  times 
longer  than  recorded  wavelengths,  the  sty¬ 
lus  maintains  a  fixed  vertical  position  during 
playback  A  thin  metallized  electrode  on 
the  trailing  surface  ol  the  stylus  forms  one 
plate  of  a  capacitor,  the  disc  the  other 
Variations  in  capacitance  caused  by 
modulation  sensed  by  the  stylus  change 
the  parameters  of  a  resonant  line  through 
which  a  gtS-MHz  carrier  from  en  ultrasla 
ble  oscillator  passes,  thereby  modulating 
the  carrier  The  carrier  la  then  envelope 
detected  to  recover  a  signal  corresponding 
to  the  disc  modulation  Video  signals  vary 
between  4  3  and  6  3  MHz  and  one  audio 
channel  has  a  subcarner  frequency  ol  7t6 
kHz.  with  maximum  deviation  of  -  50  kHz 
A  second  audio  subcarner  to  be  added 
naxt  year  tor  stereo  will  be  placed  at  90S 
kHz  Thus  both  audio  subcamers.  ss  well 
as  the  "buried  color"  subcarner  at  t  53 
MHz  lie  within  the  3  MHz  (at  -  6  dB)  sys 
tern  bandpass  and  do  not  interfere 

After  filtering,  fimifing  doubling,  and  con 
dilioning.  the  FM  signal  passes  to  two  de 
modulator  stages,  one  lor  video  one  lor 
audio  Detected  sound  modulates  the  usual 
4  5-MHz  intercarrier  lor  the  r-l  modulator 
stcge  Video,  simultaneously,  passes 


through  a  nonlinear  aperture  correction  cir 
cult  that  inverts  the  modulation  and  adds  it 
to  tha  original  signal  to  cancel  any  7 16  kHz 
soundbeats  m  the  video  Thereafter,  video 
IS  delected  and  also  compensated  by  a 
line  dropout  detector  that  replaces  missing 
video  with  a  portion  of  the  previous  horizon 
lal  line  The  demodulated  composite  signal 
IS  then  routed  to  a  comb  filter  to  separate 
chroma  and  luminance 

Chroma  is  next  up-converted  to  the  stan 
dsrd  3  56  MHz  and  recombined  with  lumi 
nance  Audio  and  video  then  modulate  a 
video  carrier  for  channel  3  or  4 

Control  signals  known  as  DAXI  (digital 
auxiliary  information)  and  ""arm  stretcher 
are  developed  from  digital  and  chroma  in 
formation  during  vertical  blanking  intervals 
DAXI  IS  used  to  overcome  a  problem  called 
"  locked  grooves"  that  occurs  when  static 
trash  Such  as  record  dust  will  cause  the 
system  to  replay  a  groove  repeatedly 
Since  trame  and  field  numbers  are  sequen 
tially  recorded  along  with  the  picture  and 
sound  inlormation  a  special  microproces 
sor  in  the  equipment  refers  to  these  num 
bers  and  verifies  that  each  appears  in 
proper  order  Should  a  locked  groove  oc 
Cur.  the  DAXI  microprocessor  generates  a 
pulse  that  moves  the  stylus  ahead  two 
grooves  correcting  the  condition 

Each  field,  we  are  told  contains  77  bits 
of  digital  auxiliary  information  These  in- 


LABORATORY  DATA 


ZENITH  CED 


Parameter 

Video  carrier 
Audio  carrier 
Video  S/N 
Audio  S/N 
Video  bahdpasa: 

Audio  bandpass 
Operating  power  consumption 


Measuramaitl 

-so  dBm  +  5  72  dBm’ 
-63  dBm  +  5  72  dBm* 
40  dB 
26  dB 

<3MHz(at  -3dB) 
>30  kHz 
35  W 


MAGNAVOX  LASER  DISC 


Parameter 
Video  carrier 
Audio  carrier 
Video  S  N 
Audio  S '  N 
Video  bandpass 
Audio  bandpass 
Operating  power  consumption 


Measurement 

—  5t  dBm  -I-  5  72  dBm* 

—  67  dBm  -I-  5  72  dBm* 
39  dB 

24  dB 

>3  5  MHz  (at  -3dB) 
>30  kHz 
75  W 


'Positive  5  72  dBm  added  lor  impedance  conversion  from  50  75  ohms 
Test  equipment  used  Tektronix  7Lt2  spectrum  analyzer.  Talaquipmant  D67A  and 
Tektronix  4656  oscilloscopes,  and  Sencors  PRS7  Power  rite 


Mr  tut 


p 


”1 


elude  ■  steri  code,  error  detection  codea, 
26  blit  at  yet  unused,  and  field  and  band 
number  codes  The  number  seen  on  the 
LED  readout  is  derived  from  DAXI 

The  arm  stretcher  is  actually  a  time- 
base  correction  generated  by  comparing 
the  frequency  of  chroma  subcamer  devel¬ 
oped  in  the  video  converter  with  a  locally 
generated  3  57954S-MHZ  reference  H 
compensates  for  disc  eccentricity  When 
errors  occur,  a  boom  on  the  stylus  moves  it 
backward  or  forward  to  compensate  This 
prevents  color  variations  and  or  horizontal 
tearing  in  the  picture 

The  dc  arm  motor  is  controlled  by  a  fly 
leaf  on  the  stylus,  which  reals  between  two 
diodes  connected  out-of-phase  and  receiv 
mg  a  260-kH2  signal  from  a  control  oscilla¬ 
tor  Their  currents  are  synchronoualy  de 
tectad  to  drive  the  dc  motor  as  the  differ 
ence  signal  requires 

^JaSER  disc.  The  optical-laser  disc 
player,  introduced  by  N  V  Philips  through 
Its  subsidiary.  Magnavox,  plays  a  groove 
less  disc  that  requires  neither  a  caddy  nor 
special  handling  Audio  and  video  informa¬ 
tion  IS  encoded  on  the  optical  disc  as  a 
series  of  microscopic  pits  laid  down  m  a 
spiral  The  segment  of  the  spiral  scanned 
in  one  disc  revolution  is  called  a  track  and 
represents  one  video  frame  Each  0  4-um- 
wide  track  contains  all  the  intelligence  re¬ 
quired  for  e  1-MHz  composite  video  and 
stereo  sound  The  discs  have  a  surface  of 
reflecfive  aluminum  and  a  transpareni  plas¬ 
tic  outer  casing  Minor  scratches  or  dust  on 
the  cssing  do  not  impair  reproduction 

Red  laser  light  is  used  to  read  the  pro¬ 
gram  encoded  on  a  disc  Laser  light  im¬ 
pinging  on  millions  of  disc  pits  reflected 
back  through  an  optical  system  is  directed 
onto  a  photodiode,  where  it  is  converted  to 
an  electrical  signal 

The  two-speed  turntable  motor  operates 
at  a  constant  tSOO  rpm  on  standard  play  or 
600  to  1800  rpm  on  extended  play  Sepa¬ 
rate  CAv  (constant  angular  velocity)  and  clv 
(constant  linear  velocity)  LEDs  indicate 
which  type  of  disc  is  being  played  Freeze 
frame  capability  is  available,  but  only  with 
CAv  discs  A  fast-forward  mods  allows  one 
track  to  be  jumped  at  the  end  of  each  field 
to  produce  a  still  picture  as  the  same  track 
IS  repeated  Using  the  search  mode, 
hundreds  of  tracks  are  skipped  to  permit 
quick  location  of  any  desired  portion  of  the 
pr(}gram 

Audio  Signal  transfer  from  player  to  TV 
receiver  occurs  after  the  2  3-MHz  left  chan¬ 
nel  and  2  8-MHz  right  channel  signals  have 
been  limited  and  detected,  mixed,  and  ap¬ 
plied  to  the  output  r-t  modulator 

Included  m  the  player  are  sync,  color 
burst  and  dropout  protection  The  last  pro¬ 
vides  a  means  for  countering  dropouts 
caused  by  dust  and  scratches  on  the  disc 
and  appearing  as  gaps  m  the  FM  wave 
form  A  seriously  defective  Ime  of  video  is 
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Pig.  1A  A  and  C  (oppoaita  lop)  wara  mada  on  a  Zanim 
playar  uaing  a  praprogrammad  taal  diac  and 
ahow  NTSC  color  bara  (A),  gray-acala 
Naireaaa  (B),  and  DAXI  Mormation  (C) 

FIga  2A.  and  8  OafO  ahow  htormation  obtainad 
bom  yPtS  and  idTS  on  tha  Magnavo*  playar 

Figa.  3A  and  B  (at  top)  ara  apactnim  anatytar  diaptaya  of 
vidao  and  audio  S/N  for  Magnavo*  (A)  and  Zanith  (B) 

Fig.  4A  and  8  (abova)  ara  apactrum  analytar  diaplaya  of 
audio  caniara  for  Magna</o*  (A)  and  Zanith  (B) 


Zenith  CED  Video  Disc  Player 


r»plac«<J  by  ■  pravioui  Ima  so  that  any  aig- 
nal  intarruption  ia  virtually  unnoticaabla 

Tha  r-f  modulator  procaaaaa  audio  and 
vidao  by  combining  tham  on  a  ragulation  TV 
channal  3  or  4  carriar  (uaar  aalactabla) 
Tha  raaulting  compoaita  r-f  aignal  la  then 
lad  to  tha  TV  racaivar  (Mora  detailed  infor¬ 
mation  on  tha  Pioneer  Model  VP- 1000  op 
tical'diac  playar.  which  is  the  same  opera 
tionally  as  tfie  Magnsvox  player,  can  be 
found  in  tha  March  igei  issue  of  popular 
electromcs  ) 

Dilfarancas  between  tha  Magnsvox  and 
Pioneer  players  are  more  mechanical  than 
alactrical  Tha  Magnsvox  playar  has  20  re 
placeable  modules,  versus  the  board  as 
aamblias  used  in  tha  Pioneer  player,  tor 
easy  servicing  Halium-naon  lasers  ara  the 
same,  alectronica  are  virtually  identical, 
and  the  method  of  encoding  8  t-MHx  video 
and  2  3-  and  2  8-MHi  audio  carrier  informa 
tion  into  tha  microscopic  pits  on  tha  disc  is 
the  same  Mechanically,  soma  laser  disc 
machines  are  slightly  noisier  than  others, 
and  an  ear  test  is  worthwhile  before  you 
purchase  Pioneer  and  Magnsvox.  through 
select  ad  dsalars.  do  thair  own  service 

EjLECTAONIC  AHALYSIS.  Our  labors 
tory  analysis  yielded  two  eats  of  wave 
forms  lor  the  competing  CED  and  laser 
disc  systems  Tha  CEO  tests  (Fig  t)  were 
mads  on  a  Zanith  playar  using  a  prapro¬ 
grammad  last  disc,  since  special  signals  to 
accommodate  all  playar  electronics  are 
not  yet  available  For  the  laser  disc  sys¬ 
tem.  however,  both  vertical  interval  last 
(VrrS)  and  vertical  interval  (color)  refer 
enca  (VIRS)  signals  ara  available  directly 
from  regular  30-minute  discs  (Fig  2) 

Tha  CED  waveform  in  Fig  1A  reveals 
normal  color  bars  and  relative  amplitudes, 
including  tha  slight  separation  between 
green  and  magenta,  which  is  to  be  ex 
pactad  Buret  has  good  formation,  and 
there  ia  little  rounding  of  the  horizontal  sync 
pulse  Representing  some  five  shades  ot 
gray  seals  out  ot  a  possible  10.  tha  stair¬ 
case  ia  also  very  linear  (Fig  tB)  Ulus 
trated  in  Fig  1C  is  tha  OAX'  information 
and  its  pulaaa 

Magnsvox  information  for  VfTS  and  VIRS 
(Fig  2)  is  considerably  more  ravaalmg. 
since  ihsaa  are  tha  signals  used  to  eat  up 
broadcasling-atalion  luminance  and  chro 
ma  and  to  search  for  nonlmaaritiss  in  the 
transmitting  system  The  first  signal  (Fig 
2A)  includas  both  VfTS  and  VIRS  informs 
tion  from  lines  18  and  19.  reapecinrely.  of 
tha  vertical  blanking  interval  Following  the 
chroma  envelope  on  the  left  is  the  50%  IRE 
lavel.  black  ralarenca  at  7.5%  IRE.  and  hor 
Izontsl-aync  pulse  Next  comas  an  18 
microsecond  window,  barely  discernible  2T 
and  12  5T  sine-squared  pulses  tor  lumi 
nanca  and  chroma  amplitude  and  phase 
lag  evaluation,  and  a  six-laval  modulated 
ataircaaa 

Soma  low-lrequency  tilt  is  diacemibla  at 
tha  "toe"  of  the  horizontal-sync  pulse,  and 
Ihsra  Is  slight  rounding  of  tha  window,  de 
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OPEN  AND  SHUT 
CASE.  ' 


Gusdorf  s  gorgeous 
new  cose  tor  168  VCR  cos- 
sefles  Tnof's  right,  168.  In 
Oeoutitui  Renduro '  pecon 
or  wolnuf  vinyl  veneer  Just 
open  ond  pick  Close  ond 
odmire  You  con't  moke  the 
cose  for  convenience  any 
better  Especioily  ot  on 
amazingly  low  suggested 
retail  ot  only  184  95  Write 
me,  Mike  Shepens  I'll  tell 
you  where  to  get  it  and 
send  you  our  ^li-color 
brochure  ot  audio-video 
furniture 


COnPOR  ATIOfM 

6900  Manchester 
Sr  Louis  MO  63 143 
Gusdort  Canada  Lta 
4830  Cote  Venu 
ViKe  Sre  Lourent  Queoec 


GUSDORF. 


CIAClE  no  27  ONfNCe  INFOAMATtON  CAAO 


Enjoy  SATEJilTE  TV  Now 


Save  thousands  of  dollars! 

Now  you  can  choose  from  three 
complete  systems,  which  have 
the  same  superb  electronics. 
Prices  are;  10  ft.  dish  $2495, 

13  ft.  dish  $2595,  and  our  16  ft. 
(5  m.)  dish  system  for  only  $2695. 
Complete  system  has  dish  anten¬ 
na,  feed  horn,  polarity  rotor, 
LNA,  cables,  receiver  and  TV 
modulator— everything.  Why  pay 
more?  Our  16  ft.  system  will  out¬ 
perform  any  10  ft.  system— even 
those  costing  thousands  of 
dollars  more.  Satellite  TV  is  so 
much  better  than  simple  Cable 
TV.  Wore  selection,  news, 
movies,  sports.  Vegas  shows, 
Spanish.  French,  Russian,  religi¬ 


ous,  plenty  of  family  and  adult 
entertainment.  Over  20  program 
services  on  just  one  satellite. 

You  get  perfect  color  and  crystal 
clear  reception,  especially  with 
our  larger  dishes  that  connect  to 
any  TV  set.  And  to  a  whole  condo 
or  apartment  complex!  Have  your 
local  dealer  install  one  or  do- 
it-yourself  in  a  weekend. 

Don't  wait  any  longer.  Our 
big  (8X11  in.)  Handbook  is 
loaded  with  details,  photos, 
aiming  data,  and  signal  strength 
maps.  Explains  how  much  sys¬ 
tem  you  need.  For  the  do-it- 
yourselfer,  we  show  where  to  find 
full  schematic  plans  and  circuit 
boards.  Satisfaction  Guaranteed. 


6U»M.  TV  EUCTIKWICS,  WC. 

S  Mirtland  Awnue 

P  0  8oi  2)9  It  HAittond  Rvtft  377Si 
Send  17.95  TodeyT  Am  00  fint  cm  (iTnn»D  Cent 
di«n  send  $10 10  US  or  |1?  SO  C«n«|ian  send  SW  DO  US 
funds  only  OmthcUSA  cell  our  24hourCOD  oroe  line 

1305  SG2  5068  now 

Neme _ _ . 

FullAddress _ _ 
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noting  posstblo  loss  of  high  trequencies 
The  l  to-3  MHz  2T  pulse  is  ai  Ml  empli 
tube,  end  the  12.ST  chroma  information  re 
veals  neither  lag  nor  phase  distortion  The 
modulated  staircase  appears  normal,  mdi 
eating  no  differential  phase  errors 

The  weveform  in  Fig  26  contems  por 
tions  ot  intelligence  from  lines  17,  t6.  end 
19  of  the  vertical  blanking  puiaa,  whicn 
allowed  us  to  present  multiburst  on  hne  17 
a  little  better,  shown  here  to  right  of  the 
center  vertical  graticule  line  ft  shows  up  as 
e  fairly  strong  3  56-MHz  burst  /ust  before 
the  remainder  of  the  waveform  and  barely  a 
suggestion  of  4  t  MHz  thereafter  That  the 
trace  is  seemingly  down  <n  the  "mud 
across  the  entire  bandwidth  is  more  of  a 
problem  with  (he  TV  receiver's  synchro 
nous  detector  than  with  the  disc 

Spectrum-analyzer  displays  for  the  Mag 
navox  (Fig  3A)  er>d  Zenith  (F»g  36) 
players  are  quite  close  in  signel-to-noise 
^atios  end  video  audio  carrier  levels,  ei 
though  the  Zenith  does  beat  the  Magnevox 
by  2  dB  ir>  the  audio  S  N  measurement  But 
carrier  differences  (video  vs  audio)  are  vir 
tually  nonexistent  Apparent  spurs  near  the 
audio  earner  m  F>o  36  are  3  S8  f^^z  chro 
ma  aubcarrier  vottages  that  are  not  eppar 
ent  m  either  the  picture  or  the  sound 
As  for  audio  the  Magnavox  spectrum 
enaiyzer  display  (Fig  4A).  apparently  con 
taming  some  spunous  modulation,  exhibits 
30  kHz  Signal  bandpass  m  a  40‘kHz  wm 
dow  The  Zenith  display  (Fig  46)  shows 
about  the  seme  bandpass,  but  without  evi 
dent  modulation 

^Z^OMMENTS.  As  opposed  to  more  than 
two  years  m  the  field  for  Magnevox.  RCA 
Zenith  s  video  disc  player  is  brand  new 
However,  being  some  15  years  under  de 
velopment.  the  CEO  system  should  come 
to  the  market  with  most  of  the  bugs  ironed 
out.  end  you  can  expect  an  extremely  sim 
pie  end  fairty  accurete  operating  player 
Two  motors,  a  turntable,  e  microproces 
sor.  end  some  associated  electronics  for 
the  CEO  system,  compared  to  optical  sys 
tern's  tengentiei  end  rediai  mirrora.  preci 
aion  servo  systems,  complex  diac  treckmg. 
and  an  t6(X)'rpm  furntebfe  motor,  accounts 
for  much  of  the  price  differential  between 
the  two  machines  However,  the  ability  of 
the  optical  system  to  produce  pictures  of 
better  quality  and  good  stereo  sound  could 
render  the  price  difference  relatively  msig 
nificent  Then.  too.  later  this  fall,  we  under 
stand  that  optical  systems  with  fewer  frills 
may  become  available  to  virtually  wipe  out 
atl  pnee  differences 

As  of  this  writing,  video  disc  titles  for 
both  the  laser  optical  and  CEO  players  are 
quite  varied  Among  the  offerings  aveitable 
are  old  and  current  movies,  sporting 
events,  tutorials,  children's  shows,  etc 
Prices  for  recent  full-length  movies  for  both 
systems  are  $24  95  In  lesser  offerings 
Magnavox,  Pioneer,  end  DiacoVision  will 
be  aeHing  single  optical  discs  for  as  low  ss 
$5  95  RCA's  bast  pricing  schedule  to  date 
simply  atatas  that  lowar-pnced  discs 
should  aell  for  $20  or  less  and  account  tor 
at  least  50%  of  available  titles 


FOPUUR  ELECTRONICS 


Videodisc  Player 


vhf  antenna  lerminaU  of  an>  TV  receiv¬ 
er  and  optionalK  to  the  inputs  of  a  stereo 
amplifier  Any  disc  can  be  played  with¬ 
out  interruption  from  beginning  to  end 
in  a  one-button  operation,  or  any  desired 
portion  of  a  disc  can  be  played  simply  by 
keying  in  its  chapter  (and/or  frame) 
number  You  can  also  fast  scan  or  play 
back  in  slow  motion  in  either  direction 
Sound  reproduction  can  be  in  full  stereo 
or  in  mono  left  or  mono  right  Finally, 
the  two-speed  player  offers  up  to  30 
minutes  viewing  time  per  disc  side  in 
standard  play  or  up  60  minutes  per  side 
in  continuous  nonstop  extended  play 


LaserDisc  system  connects  <f  rectly  to  TV  receiver 
end  offers  remote  control  with  nauM  and  freezeHt'ame 


Gather  up  65  integrated  circuits, 
188  transistors,  a  2-kilovolt  he¬ 
lium/neon  laser,  precision  lenses,  and  a 
two-speed  turntable  motor,  pul  them  all 
together  in  an  attractive  tan  and  walnut 
plastic  package  weighing  38.6  lb,  and 
you  have  Pioneer's  marvelous  videodisc 
player  It  uses  a  laser  optical  system 
licensed  by  N  V  Philips  and  is  designed 
to  play  videodiscs  of  the  MCA  DiscoVi- 
sion  and  now  3M  labels. 


Pioneer’s  system  offers  all  the  fea¬ 
tures  available  with  the  Philips/Magna- 
vox  player  plus  a  full-feature  remote- 
control  system,  pause  and  freeze-frame 
capabilities,  and  on-screen  display  of 
both  chapter  and  frame  numbers 

The  player  connects  directly  to  the 


Housed  in  an  attractive  tan  and  ual- 
nut-gram  plastic  enclosure,  the  player 
measures  "W  x  16''D  x  55,*''H  and 
weighs  38.6  lb  Suggested  retail  price 
for  the  player  is  $749.  The  optional 
Model  RU-1000  remote-control  unit 
lists  for  $S0. 

Q«n«ral  0«*erlptl«n.  Audio  and 
video  information  are  encoded  on  the 
disc  as  a  series  of  microscopic  indenta¬ 
tions  laid  down  in  a  spiral.  The  segment 
of  the  spiral  scanned  in  one  disc  revolu¬ 
tion  is  called  a  track  and  represents  one 
video  frame.  Tracks  are  separated  from 
one  another  by  only  65  millionths  of  an 
inch  ( 1 .6  micrometers),  but  they  contain 
all  required  intelligence  for  8.1  MHz 
composite  video,  in  addition  to  dual¬ 
channel  (practically  no  crosstalk)  sound. 
Each  track  is  0.4  micrometer  wide.  The 
discs  have  a  surface  of  reflective  materi¬ 
al  and  a  transparent  outer  casing.  Minor 
scratches  on  the  transparent  layer  do  not 
degrade  reproduction.  Current  prices 
for  single  recordings  are  $5.95,  and 
those  for  multi-record  albums  range 
from  $15.95  for  older  releases  to  $24.95 
for  more  recent  feature  films. 

When  the  player  operates,  red  light 
emerges  from  the  laser  as  a  linear  cone 
to  the  first  and  second  fixed  mirrors 
(Fig.  1 ).'  These  change  its  directions  and 
adjust  the  optical  axis  to  the  desired  po¬ 
sition  on  the  grating.  There,  the  beam's 
center  is  split  into  several  parts,  of  which 
two  are  used  to  read  tracking  signals 
while  the  center,  or  zero-order,  beam 
reads  the  FM  and  focus  signals.  The 
other  residuals  around  the  circumfer¬ 
ence  are  at  lower  energy  levels  and  have 
no  effect 

The  three  remaining  beams  now  enter 

» 


the  diverging  lens  where  they  converge 
again  on  a  focal  point  and  continue  as  a 
pencil  of  rays  into  a  prism  that  passes  P- 
polarized.  or  parallel,  light,  but  rejects 
S-polarized,  or  perpendicularly  polar¬ 
ized,  light  The  '/4-wave  plate  following 
adds  a  90'  phase  lag  and  changes  the 
polarization  to  circular.  Tracking  and 
tangential  mirrors  then  take  the  beams 
to  the  objective  lens,  where  the  pencil  of 
rays  is  focused  as  an  extremely  fine  spxit 
on  the  signal  (reflective)  surface  of  the 
disc.  A  focus  servomechanism  keeps  this 
spot  constantly  aligned  with  the  disc's 
signal  track 

Light  impinging  on  millions  of  disc 
pits  is  reflected  back  through  the  objec¬ 
tive  lens,  the  path-altering  tangential 
and  tracking  mirrors,  and  the  '/4-wave¬ 
length  plate.  Once  more  there  is  a  90' 
phase  lag,  producing  a  total  180'  phase 
alteration  from  the  starting  phase,  and 
linearly  P-polarized  parallel  light  again 


emerges  through  the  prism,  with  S-per- 
pendicular  light  excluded  Light  beams, 
thereafter,  reach  the  cylindrical  lens  and 
the  photo  diode;  and  it  is  the  photo  diode 
that  transforms  the  optical  information 
into  electrical  signals 

The  same  signals  also  contain  infor¬ 
mation  from  the  FM  focus  and  tracking 
beams  (Fig  2)  When  radial  beams  A 
and  C  are  identical  in  value,  they  are  on 
proper  track  and  the  zero-order  beam  is 
precise!)  on  center  But  when  these  twi, 
first-order  beams  are  not  equivalent,  a 
difference  output  develops  and  is  used 
by  the  tracking  servo  to  correct  the 
tracking  mirror  The  tangential  mirror, 
whose  changing  angles  derive  from  the 
video  circuits,  will  correct  any  errors  in 
disc  revolutions,  distortions,  and  concen¬ 
tricity.  The  laser  and  all  optics  arc 
mounted  on  a  motor-driven  slide  assem¬ 
bly  that  passes  beneath  the  video  disc  as 
playback  proceeds 

(Tax/  continues  on  page  40 j 


Fig  2  Optical  Information  is  eonvatted  mto  electrical 
signals  tor  Itte  audio,  video,  and  tracking  ayarama 
(Figure  3  is  on  page  34) 
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The  two-speed  turntable  motor  oper¬ 
ates  at  a  constant  1 800  rpm  on  standard 
play  or  600  to  1800  rpm  on  extended 
play.  Separate  cav  (constant  angular 
velocity)  and  civ  (constant  linear  veloc¬ 
ity)  LEDs  indicate  which  type  of  disc  is 
being  played  Freeze-frame  capability  is 
possible  only  with  cav  discs.  In  the  fast- 
forward  mt^e,  one  track  is  Jumped  at 
the  end  of  each  field,  and  a  still  picture 
results  when  the  same  track  is  repeated. 
In  the  search  mode,  hundreds  of  tracks 
are  skipped 

Electronics  for  the  VP- 1 000  are  con¬ 
tained  on  whai  appear  to  be  1 5  separate 
divisions  or  boards  having  such  identifi¬ 
cations  as  VDtM,  ALDB,  SPDL,  FTSB, 
LCXiB,  kts  A,  etc  ,  meaning  video,  audio, 
spindle  and  drives,  focus  tracking,  logic 
for  tracking,  and  key  control,  respective¬ 
ly  Schematics  and  wiring  diagrams, 
along  with  adjustment  instructions,  are 
liberally  contained  in  a  1 3<)-page  service 
manual,  which  is  both  well-written  and 
nicely  illustrated  All  mechanical  sec¬ 
tions  arc  shown  as  exploded  illustrations 
in  reasonable  3D  There  arc  also  flow¬ 
charts  for  troubleshooting  as  well  as  a 
few  logic  diagrams 

The  Control  System  (Fig  3,  p  34  (com¬ 
prises  kOA,  KtsB,  irab,  lamp,  and 
COM  boards,  including  a  microcomput¬ 
er  arrangement  that  controls  the  play¬ 
back  modes  and  helps  monitor  operation 
of  the  entire  video  disc  system  The  RL - 
1000  remote  control,  with  its  wired  re¬ 
mote  control  jack,  can  be  used  either 
through  the  irab  sensor  and  amplifier  as 
a  completely  wireless  infrared  remote 
control  or  plugged  into  the  remote  con¬ 
trol  jack  and  on  to  the  photo  coupler  as  a 
wired  remote  unit  when  noise  is  a  prob¬ 
lem  An  IR  inhibit  grounds  and  defeats 
the  IR  remote  function  when  the  control 
is  not  used  Observe,  however,  that  the 
photo  coupler  and  key  scanner/encoder 
will  function  with  the  vc  com  plug  at 
the  rear  of  the  receiver  either  in  or  out 

Upon  command,  the  key  scanner  and 
encoder  convert  the  signal  into  10-bit 
serial  pulse-code  modulation  (pcm). 
which  is  impressed  on  a  38-kHz  carrier 
and  transmitted  back  to  irab  and  the 
input  comparator,  irab  picks  up  these 
wired  or  wireless  remote  signals,  detects 
and  modifies  their  waveforms,  then 
passes  them  to  the  key  decoder.  The  10- 
bit  pcm  code  from  irab  is  decoded  into  a 
S-bit  parallel  binary  code  for  the  large 
data  processor.  A  4SS-kHz  oscillator 
serves  as  clock. 

On  the  other  side  of  the  data  proces¬ 
sor  is  a  phase-locked  loop  with  a  3.02- 
MHz  clock  that  generates  timing  fre¬ 
quencies  for  character  dots  of  the  frame 
number  display  and  uses  an  external 
horizontal  drive  (HD)  signal  to  synch¬ 
ronize  frame  and  chapter  numbers  on  its 
slave  TV  screen  with  horizontal  sync. 
Inputs  to  the  data  processor  are  from  the 
input  buffer,  microprocessor  and  data 
VGP  (external). 

Through  the  input  buffer,  data  enters 
the  microprocessor  from  the  lid  sensor 
switch,  inside/outside  limit  switch,  and 
focus  and  spindle  lock,  along  with  r-f 
information.  It  also  has  a  control  bus 


Fig  4  Block  diagram  of  the  ramola  control  unit 
It  can  be  wired  direct  or  use  infrared  transmission 


from  the  slow  mode  VR  timer  and  its 
shunt  potentiometer  The  microproces¬ 
sor  is  an  8-bil  unit  with  a  two-kiloword 
master  program  stored  in  memory  .  The 
data  processor  also  governs  the  decoder 
driver  lamp  and  LED  readouts  as  well 
and  off/on  signals  for  audio  Ch.  I  and 
audio  Ch  2 

Signal  transfer  for  player  to  Tv  re-' 
ceiver  occurs  after  the  2.3-MH7  channel 
1  (left)  and  2  8-MHz  channel  2  (right) 
have  been  limited  and  detected,  mixed 
and  applied  to  the  output  radio  frequen¬ 
cy  (r-f)  modulator  or  pcm  jack  on  the 
rear  Manual  switching  selects  either 
stereo  or  Ch  I  of  Ch  2  outputs  The 
video  signal  is  separated  from  audio  on 
the  vDtM  board  by  bandpass  filtering 
and  demodulation,  then  transferred  to  a 
rear  vioto  oi  t  jack  on  the  player  as 
well  as  the  AM  video  modulator  In¬ 
cluded  are  sync,  color  burst,  and  drop¬ 
out  protection  (The  latter  provides  a 
means  of  covering  up  dropouts  caused 
by  dust  and  scratches  on  the  disc,  and 
appearing  as  gaps  in  the  FM  waveform 
A  seriously  defective  line  of  video  is 
replaced  by  a  previous  line  so  that  any 
signal  interruption  becomes  virtually 
unnoticed  )  The  r-f  modulator  now  pro¬ 
cesses  audio  and  video  by  combining 
them  on  a  regulation  carrier  (channels  3 
or  4,  in  this  instance),  applying  the  re¬ 
sult  to  the  television  receiver 

Remote  control  is  (so  far)  the  VP- 
lOOO's  big  exclusive  feature.  Its  26  keys 


deliver  30  different  commands  to  the 
overall  system  using  a  455-kHz  ceramic 
vibrator  matched  to  a  similar  oscillator 
on  the  key  decoder  They  duplicate  vir¬ 
tually  every  command  on  the  player  it¬ 
self  except  RtjfccT  OPts  and  PowtR  on/ 
off.  There  are  search  keys,  chapter  and 
frame  displays,  lefl/righi  audio  buttons, 
chapter  and  frame,  pause  and  play,  in 
addition  to  still/step,  slow,  scan,  and  3 
X  fast — the  last  four  in  either  forward 
or  reverse 

Serial  pcm  from  the  code  pulse  gener¬ 
ator  passes  through  a  transistor  driver 
(Fig  4)  on  to  the  four  LEDs  These  con¬ 
sume  approximately  1  ampere  of  peak 
current  and.  along  with  the  455  kHz 
oscillator,  are  not  operational  until  some 
command  key  is  pushed  Transmissions 
consist  of  10-bit  words  Each  pulse 
string  IS  generated  by  10  clock  pulses  at 
the  38-kHz  carrier  frequency 

Advantages  over  the  competition  in 
this  system  include  the  remote  control, 
two  control  buttons  for  frame  and  chap¬ 
ter  digital  locations  rather  than  one.  sep¬ 
arate  CAV  (standard  play)  and  CLV  (ex¬ 
tended  play)  lighted  indicators,  digital 
keys  used  in  the  search  mode  for  frame 
and  chapter  location,  the  km  jack  on 
the  back,  and  direct  antenna  and  TV 
connections  rather  than  a  separate  con¬ 
nector  box  Unit  operation  seems  also  to 
be  somewhat  less  mechanically  and  elec¬ 
tronically  noisy,  although  this  can  vary 
from  sample  to  sample 

(Continued  on  page  42) 
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Audio  carrier. 

I  S/N  ratio  for  both  carriera: 

I  Usable  video  bandpase: 

^  Usable  audio  bandpass  (  -  20  dB) 
.  Power  supply  varied  from  06 
I  to  130  Vac  wtth  equipment 

:  operating  satisfactorily 

I  Operating  power  consumpllan: 
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Fig  5  Speclrvm  anatysis  shows 
output  signal  on  channel  3 
with  video  carrier  on  left  end 
audio  on  right  The  S  N  ol 
50  dB  IS  excellent 


Fig  6  Baseband  video  tills  b-MHz 
spectrum  anetyter  window 


• 
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Fig  7  Audio  bandpass  extends  over 
BO  kHi  with  drop  ol  20  dB 


(Continued  from  page  40) 

Evaluation.  Lab  tesis  usually  involve 
oscilloscope  and  voltmeter  readings  But 
here  you  have  r-f  carriers  in  addition  to 
baseband  video  and  audio  outputs,  and 
that  requires  spectrum  analyzers  Fur 
thermore.  the  usual  50-ohm  impedance 
analyzer  input  must  be  matched  to  the 
75-ohm  output  of  the  diseplayer.  and 
that  results  in  an  addition  of  5  72  dB 
Nonetheless,  absolute  levels  are  not 
nearly  as  important  in  this  analysis  as 
relative  levels,  so  a  rounded  6  dB  differ¬ 
ence  in  scale  reading  for  Fig  5  realls 
won't  matter  much  For  instance,  the 
video  carrier  reading  of  —45  dBm  be¬ 
comes  —  51  dBm  after  correction  for  the 
75-ohm  termination 

But  the  important  points  are  the  posi¬ 
tion  of  this  carrier  with  respect  to  the 
audio  carrier  and  the  S/N  ratio  Flere. 
the  channel  3  video  carrier  rests  at  6 1  25 
MHz  and  the  audio  at  65  75  MHz,  right 
where  it  should  be  The  audio  carrier  is 
slightly  less  than  10  dB  below  the  video 
carrier,  which  is  close  to  what  we  found 
on  a  broadcast  signal 

Neglecting  a  few  spikes  about  the  vid¬ 
eo  and  audio  carriers,  the  S/N  ratio  is 
about  50  dB,  considerably  in  excess  of 
the  claimed  42  dB  The  tallest  voltage 
excursion  next  to  the  audio  carrier  is  the 
3  58-MHz  color  burst  at  -40  dB  rela¬ 
tive  to  video 

In  the  second  spectrum  analyzer  pho¬ 
to  (Fig  6)  baseband  composite  video 
from  the  player's  output  yack  was  evalu¬ 


ated  Beginning  at  zero  reference  on  the 
left,  the  trace  shows,  once  more,  a  slighi 
rise  around  the  3  58  MHz  color  infor 
mation.  and  then  a  gradual  tail-off  at  5 
MHz  As  you  can  see,  the  remainder  of 
the  waveform,  taken  during  disc  opera 
tion,  IS  remarkably  clean 

Good  reports  are  also  forthcoming 
about  the  audio  output  Here,  we  re 
looking  at  a  lOO-kHz  window,  of  which 
some  20  kHz  is  reference,  but  the  re 
mainmg  80  kHz  is  surprisingly  uniform 
with  only  a  20  dB  drop  The  spikes  you 
see  at  r5-kHz  intervals  in  f  ig  7  (and 
don't  hear)  are  TV  horizontal  flyback 
pulses  picked  up  by  the  lightly-shielded 
coaxial  connector  between  player  and 
analyzer  Audio  connected  to  a  stereo 
receiver  sounded  reasonable,  as  long  as 
there  was  good  quality  stereo  sound 
available  for  reproduction 

One  thing  you'll  have  to  be  carelui 
about  IS  software  quality  control  (iood 
discs  give  positively  superb  results  bui 
not  all  of  them  are  good  >  ou'll  have  to 
pick  and  choose  carefully  In  short,  try 
before  you  bus' 

If  there's  a  negative  remark  to  be 
made  about  the  VP-1000  player,  it  s  mi 
nor  the  lid  to  the  turntable  section  is  a 
little  slifl  to  open  Otherwise,  this  taste 
fully  styled  and  nicely  engineered  prod 
uct  performed  exceedingly  well  From 
where  we  sit,  the  vidctxlisc  is  for  real 
and  here  to  stay  -Stan  Prenuw 
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appendix  c 

computers  Move  Into  Miorogmphios 


1980  Usage  Survey 


Computers  Move  into  Micrographics 


The  1 1  th  annual  usage  survey  conducted  by  Infosystems  confirms  the  growing  influence 
of  the  OP  and  MIS  departments  in  the  design,  control  and  approval  of  the  use 
of  micrographics,  as  well  as  the  growing  relationship  with  the  computer. 


by  )ohn  M.  Lusa 
Editor 

The  growing  influence  of  the  data  processing  depart¬ 
ment  and  the  increasing  use  of  computers  in  the  micro¬ 
graphics  operation  reported  in  last  year  s  survey  continue 
as  the  most  significant  data  uncovered  in  the  nth  annual 
Micrographics  Usage  Survey  conducted  by  IsfOSvsTtMS 

Many  companies  are  planning  to  add  computer-output- 
microfilm  (COM)  to  their  operations  This  is  a  trend  that 
has  been  in  existence  for  some  time  and  is  again  con¬ 
firmed  with  the  1981  survey  What  seems  to  be  gaining 
real  momentum  is  the  use  of  computer-assisted  retrieval 
of  microforms.  Some  11  percent  of  present  micrographics 
users  have  or  will  soon  have  some  form  of  computer-as¬ 
sisted  retrieval  This  is  about  the  same  as  last  year  Another 
32  percent  plan  to  use  the  process  within  the  next  five 
years. 

Interestingly,  computerization  is  coming  into  play  in 
other  areas.  Word  processors  are  now  outputting  to 
COM,  according  to  4.7  percent  of  those  responding  In 
two  years,  this  will  grow  to  12  percent  To  a  smaller  de¬ 
gree,  electronic  mail  users  are  outputting  to  COM,  2  0  per¬ 
cent.  However,  this  will  grow  to  6.1  percent  in  two  years 

One  user  wrote  on  his  questionnaire,  "we  expect  to  ex¬ 
pand  the  use  of  on-line  fiche  "  Another  will  support  his  mi¬ 
crographics  operation  with  "on-line  inquiry  "  This  com¬ 
ment  was  also  typical  "Addition  of  some  type  of  com¬ 
puter-assisted  retrieval  system  '  One  user  went  so  far  as 
to  say  he  would  install  "a  stand-alone  retrieval  unit  and  a 


How  Micrographics  Needs  Are  Handled 
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The  tabulated  results  show  that  users  of  mamframr 
controlled  systems  remained  about  conslani  at  40  p<‘i 
cent  On  the  other  hand,  users  of  stand-alone  retrieva 
units  grew  from  39  4  percent  in  1980  to  48  prercent  thi' 
year 
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COM  Usage 
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1980  Usage  Survey  continued 


micrographics  continues  to  grow.  In  the  1981  survey,  a 
new  category —management  information  systems  (MISl  — 
was  added  to  three  of  the  questions: 

In  answer  to  "Who  recommends  the  equipment?"  it 
was  discovered  that  32.9  percent  of  the  time  it  is  the  DP 
department,  while  MIS  was  involved  14.2  percent  of  the 
time  for  a  total  of  47.1  percent,  up  from  1980  about  two 
percent.  The  nearest  compretitor  for  involvement  in  this 
decision-making  process  is  the  user  department  with  191 
percent.  The  office  services  staff  was  mentioned  nearly  as 
many  times  with  18.8  percent 

When  asked  "Who  is  in  charge  of  micrographics?"  DP 
and  MIS  were  mentioned  39.5  percent  and  13.4  percent 
of  the  time,  respectively  User  group  mentions  increased 
to  23.1  percent,  while  office  services  staff  dropped  to  1  3  4 
percent  of  the  vote  To  both  questions,  the  records  man¬ 
ager  was  mentioned  about  the  same,  12.6  percent  and 
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12.8  percent.  Since  1980,  the  stature  of  the  records  man¬ 
ager  seemed  to  have  dropped  slightly. 

To  the  question,  "Who  designs  the  system?"  the  com¬ 
bined  total  of  DP  and  MIS  was  high  — 36  3  percent  and 
15.1  percent— for  51.4  percent  Again  the  user  group 
category  followed  This  time  with  21.1  percent  of  the 
mentions 

As  in  1980  and  before,  users  were  asked  what  they 
spent  on  their  micrographics  operations  This  year  they 
were  also  asked  to  include  salaries  in  their  expenditures 
This  is  the  reason  the  charts  show  no  entries  prior  to  1980 

continued  on  pa^e 
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1980  Usage  Survey  continued 


Usage  Of  Micrographics  By  Industry 


The  results  of  this  question  indicate  that  expenditures 
are  down  dramatically  in  1980,  but  an  estimate  of  1981 
expenditures  shows  a  good  increase  but  not  quite  up  to 
1979  in  all  categories.  The  1980  results  possibly  are  the  re¬ 
sult  of  the  business  slowdown  or  recession  that  occurred 
for  most  of  the  year.  Interestingly,  it  appears  inflation  will 
take  its  biggest  toll  in  the  form  of  salaries.  The  users  spent 
an  average  of  $40,830  on  this  category  in  1980,  but  ex¬ 
pect  to  increase  this  expenditure  to  $49,966  in  1981 
The  overall  picture  presented  by  the  Infosvstems  Mi¬ 
crographics  Survey  appears  that  usage  is  down.  The  editors 
of  the  magazine  don't  necessarily  feel  this  is  a  trend.  There 
is  a  good  possibility  that  the  results  are  the  "luck  of  the 
draw,"  so  to  speak.  Every  nth  name  from  the  circulation  list 
IS  selected  for  the  survey  by  the  research  department  Pos¬ 
sibly.  for  some  reason,  the  makeup  of  the  mailing  list  was 
different  than  it  has  been  in  past  years  The  editors  would 
prefer  to  wait  until  another  survey  is  made  before  making 
any  significant  trend  predictions 

The  1981  survey  was  based  on  replies  from  2,006  orga¬ 
nizations  for  a  return  of  27  percent 

However,  if  the  survey  is  taken  at  its  face  value,  it  indi¬ 
cates  that  missionary  work  is  needed  among  nonusers.  Of 
those  using  micrographics  only  (17.8  percent),  some  39 
percent  said  they  would  increase  usage  during  the  coming 
months.  This  is  down  from  47  4  percent  last  year  Of  the 
nonusers,  26  9  percent  indicated  they  would  be  evaluat¬ 
ing  the  potential  use  within  the  year  while  another  two 
percent  actually  planned  to  install  a  micrographics  system. 
This  type  of  response  does  indicate  there  is  still  a  possibil¬ 
ity  of  good  growth  for  the  micrographics  industry 

The  survey  does  indicate  there  is  a  movement  to  the 
use  of  outside  micrographic  service  organizations  Some 
34  7  (jercent  now  have  all  their  micrographic  processing 
done  on  the  outside  Those  responding  to  whether  the 
processing  is  done  all  in-house"  represented  21  percent 
The  other  splits  were:  most  in-house,  14.9  percent:  equal 
split  between  in-house  and  outside,  14.9  percent,  and 
most  outside.  14.6  percent  On  the  other  hand,  as  to 
future  plans,  the  tables  were  turned  somewhat  Some  14  8 
percent  of  the  users  expected  to  go  in-house  more,  while 
only  9  4  expected  a  larger  share  to  go  outside  and  75  8 
percent  saw  little  or  no  change.  Those  expecting  to  go 
outside  is  up  slightly  from  1980 

Respondents  were  asked  to  give  comments  on  the  rela¬ 
tive  merits  of  micrographics  Overwhelmingly  the  re¬ 
sponses  were  favorable  They  included  comments  such  as 
"personally  attempting  to  introduce  COM:"  "important 
new  area,'  :  wave  of  the  future:  "  "with  implementation 
of  COM  in-house  we  see  an  accelerated  rate  of  paper  re¬ 
placement  with  fiche  because  of  cost,  retrieval  and  space 
savings,"  and  "cut  storage  space  for  computer  printouts 
from  a  storage  room,  15-ft  x  20-ft ,  to  a  single  file 
cabinet '  □ 
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Complete  spiral-bound  copies  of  the  backup  summary  r>i 
survey  are  available  for  ISO  This  shows  a  detailed  breakdown  by 
industry,  for  each  of  the  16  questions  asked  on  the  survey 
Check  or  company  purchase  order  must  accompany  all  orders 
Mail  request  to  Wiosvstims  Micrographics  Survey  Reseafch 
Department,  Hitchcock  Publishing  Co,  Hitchcock  Buildm^ 
Wheaton  IL  60167 
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Micrographic  Salaries 

Increases  Across  the  Board 


The  salaries  of  full-time  micrographic  operational  per¬ 
sonnel  in  user  companies  showed  modest  increases  in 
1981  when  compared  to  1980  levels,  according  to  the  re¬ 
sults  of  the  fourth  annual  survey  conducted  by  In- 
fOSYSTiMS.  The  average  increase  for  all  nine  categories  in 
the  survey  was  5.8  percent 

The  results  were  based  on  334  responses  from  a  mailing 
to  2,987  potential  users.  The  respondents  were  asked  to 
report  salaries  in  effect  on  March  1, 1981. 

The  category  showing  the  highest  increase  in  the 
national  average  actual  salary  from  1980  to  1981  was  the 
micrographic  duplicating  technician  (43).  The  position 
showed  a  10.6  percent  increase  from  $178  pter  week  to 
$197  The  next  highest  was  the  micrographic  production 
clerk  (441  from  $170  to  $183  per  week  for  an  increase  of 
7.6  percent 

Of  course,  the  operations  manager  (01 )  continued  to  be 
the  highest  paid,  full-time  position  in  the  micrographics 
operations  area.  The  national  average  for  1981  is  $434  per 
week.  The  weekly  figure  quoted  for  1980  was  $423.  The 
lowest  paid,  full-time  position  continues  to  be  the  micro- 
graphic  production  clerk  (44)  at  $183  However,  this  is 
only  $2  less  than  is  the  average  for  a  camera  operator  (42 ■' 

It  should  be  noted  that  all  user  companies  do  not  utilize 
all  the  positions  reported  in  the  survey.  They  only  re¬ 
ported  those  positions  that  are  staffed  full  time. 

For  a  copy  of  the  complete  job  descriptions  used  in  the 
salary  survey,  enter  No  10  on  the  Reader  Information 
Card  at  the  back  of  this  issue 


Job  Descriptions 

Operations  Manager,  Micrographic  Center  (01 1  Plans 
organizes  and  oversees  all  activities  of  the  micrographu 
center  through  managing  subordinates  or  by  direct  super¬ 
vision. 

Production  or  Laboratory  Shift  Supervisor  (or  leader;. 

Micrographic  Center  (10)  Responsible  tor  the  micro- 
graphic  center's  production  operations  on  one  shitt 
COM  Operator,  Senior  (30)  Responsible  for  the  com¬ 
plete  operation  of  the  COM  equipment  including  |ob 
setup 

COM  Operator,  Junior  (31)  Operates  the  COM 
equipment  under  general  supervision  according  to  pre¬ 
determined  production  schedules,  quality  standards,  de¬ 
vice  capabilities  and  tape  formatting  requirements 
Micrographics  Laboratory  Technician  (40  Fuliv  ex¬ 
perienced  in  basic  wet  process  silver  film  technologi 
Micrographics  Processing  Technician  (41 1  Sets  up. 
controls,  adjusts  and  operates  automated  micrographu 
processors  and  duplicators,  either  one  or  both  types 
Rotary/Planetary  Camera  Operator  i42i  Sets  up.  loads 
and  operates  a  rotary  or  planetary  camera  for  recording 
source  documents  on  microfilm 
Micrographic  Duplicating  Technician  i4i)  Operates 
one  or  more  micrographic  duplicators  to  produce  roll-to- 
roll  film,  microfiche  or  aperture  cards 
Micrographic  Production  Clerk  i44>  Receives  logs  m 
prepares  and  distributes  documents  to  be  microfilmed 


Weekly  Salaries  For  All  Micrographic  Jobs;  Nationwide 
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APPENDIX  D 


Image  Systems,  Inc.  Fiche  Systems 


image  systems 
image  systems 
image  systems 
image  systems 
image  systems 
image  systems 
image  systems 
image  systems 


isi  5000 

Computer 

Controlled 

Microfiche 

Retrieval 


automatic 
microfiche 
storage  and 
retrieval 

SYSTEMS 
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Fast,  random  access 
Ultra  low  cost  data  storage 


Unlimited  graphics  capability 
Plug  compatible  with  most  computers 


isi  5000  FEATURES  and 
SPECIFICATIONS 

(mage  Systems.  Inc  introduces  its  new  isi  5000  computer- 
controlled  automated  f iche  retrieval  and  display  system.  A 
"receive-only"  computer  peripheral,  the  isi  5000  is  used 
with  any  interactive  terminal  to  combine  the  economy  of 
low  cost  microfiche  storage  and  computer-fast  retrieval  of 
large  amounts  of  alphanumeric  and/or  graphic  data 

The  isi  5000  contains  up  to  1 80.000  f  iche  pages  of 
information,  any  of  which  may  be  computer-selected  and 
displayed  in  3  seconds  on  an  1 1 "  x  14"  screen 

A  fully-loaded  isi  5000  can  make  over  1  billion  characters 
available  for  on-line  display  to  an  operator  It  would  require 
30  magnetic  disc  drives  (40  megabytes  each)  to  store  an 
equivalent  amount  of  alphanumeric  Information  Graphic 
capabilities  are  an  added  plus 

isi  5000’s  extensive  capacity  reduces  the  storage, 
transmission,  and  programming  loads  for  many  computer 
systems  and  makes  minicomputers  more  effective  for 
many  applications 

REDUCES  STORAGE  REQUIREMENTS  —  isi  5000  takes 
large  volumes  of  information  out  of  expensive  computer 
storage  and  puts  it  on  low-cost  microfiche 

REDUCES  TRANSMISSION  LOAD -Datacanbedistributed 
and  stored  on  microfiche  at  each  isi  5000  terminal  No 
more  than  eight  characters  are  ever  required  to  select 
any  page  of  information,  each  containing  up  to  8.000 
characters  This  1,000  1  reduction  can  save  a  time-share 
system  from  bogging  down  in  its  own  transmission 
requirements. 

REDUCES  PROGRAM  COMPLEXITIES  -  isi  5000 
minimizes  core  and  disk  storage,  and  thus  overlay  and  data 
shuffling  requirements  By  reducing  transmission  load,  it 
also  reduced  queuing  and  data  concent  rat  ion  requirements 
In  addition,  isi  5000  reduces  operator  keystrokes  and  saves 
on  translation,  error  checking  and  correction  and  print 
routines 

GRAPHIC  CAPABILITY  —  isi  5000  can  store  either  alpha¬ 
numeric  or  graphic  information  or  both  Information  can 
be  in  the  form  of  charts,  maps,  photographs  in  black-and- 
white  or  in  color 

FUNCTIONAL  CHARACTERISTICS 

ISI  5000  can  be  connected  either  directly  to  the  computer 
or  remotely  via  a  telephone  line  and  dataset  (modem).  A 
■’receive-only  ”  terminal  system,  it  is  used  in  conjunction 
with  an  interactive  computer  terminal  (teletype.  CRT.  etc  ) 
ISI  5000  uses  exactly  the  same  set  of  lines  and  datasets  as 
the  interactive  terminal  in  the  receive  mode  A  Computer 
Control/Manual  switch  allows  isi  5000  to  function 
alternatively  as  a  stand  alone  microfiche  storage  and 
retrieval  system  In  this  mode,  power  may  be  removed  from 
the  ISI  5000  unit  without  affecting  the  operation  of  the 
terminal 


DATA  LINE  OPTIONS 

IBM  Correspondence  Code  RS  232  C 

ASCII  Code  Current  loop 

EBCDIC  High  speed  low  level 

75  through  9600  Baud  (field  selectable) 

MESSAGE  FORMAT 

isi  5000  accepts  messages  consisting  of  a  two-character 
initiate  field,  a  one-character  field  for  selecting  one  of  a 
number  of  isi  50(X)  units,  and  a  five-character  field  that 
contains  the  selection  information.  The  message  format  is 


[I 

z 

0  1  FSi  1  FS2 

FS3 

x/y  1 

x/y  2 

in 


— d  — 


a  Two-character  initiate  field 
b.  isi  5000  unit  selection  number  (0  through  1 5) 
c  Fiche  selector  field 
d  Page  selection  field 


ADDITIONAL  OPTIONS 

Printer  —  makes  single  or  multiple  electrostatic  copies  of 
any  image  on  the  screen  in  seconds 

Cartridge  Carousel  —  offers  unlimited  data  storage  for  the 
isi  5000  system 

SPECIFICATIONS; 


Size 

52  cm  H  X  46  cm  W  x  82  cm  D 
(205"Hx  1825"Wx32  25''DI 

Weight 

51  kg(1 12  pounds) 

Power 

115  VAC,  60  Hz  or  220  VAC 

50  Hz  (Other  power  requirements 
available) 

I  Screen  Display  Size: 

^  Controls  and 
!  Indicators 

I 

! 

i 

I 

I  Additional 
I  Features 


28  cm  H  X  33  5  cm  W 
(11"Hx  14''W) 

Power  (on /off) 

Power  Focus 

Vertical  and  Horizontal  Image 
Adjustment 

Computer  Control  /Manual 
Selection  Switch 
Selectable  odd  /even  par  ity 
Selectable  parity  inhibit 
Automatic  detection  of 


transmission  errors 
Selectable  word  length,  7-8  bits 

isi  5000  Models 


REDUCTION  KEYBOARD 

FORMAT  SLOPE  FLUSH 


20x(5x12) 
24x(7x14) 
24x(7x9) 
27x(8x  10) 
30x(10x  10) 
42x(12x  16) 
42x112x20) 
48x(13x  18) 


X 

X 

X 

X 

X 

X  X 

X  X 

X 


(Flush  keyboard) 


Sold  and  serviced  through  a  comprehensive  worldwide 
dealer  network. 


For  further  details,  call  or  write: 

Image  Systems.  Inc.,  P.O.  Box  2488,  11244  Playa  Court,  Culver  City,  CA  90230 
IlllCiyiS  Oydwwllld  Telephone;  (213)  390-3378  Cable:  IMAGELACAL  TWX:  (910)  343  6465 
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isi  8000 

Automated,  Large  Capacity 
visual  Presentation  System 


TRAINING  PROGRAMS 
SALES  PROMOTION 
MANAGEMENT  SEMINARS 
COMPANY  PRESENTATIONS 


...and  hundreds  of  uses  in 
small  or  large  groups 


Virtually 

unlimited  capacity 

Instant  Selection 
of  any  visual 

Designed  for 
large-screen 
rear  projection 

Computer 
graphics  capability 


isi  8000  Automated,  Large  Capacity  Visual  Presentation  System 


IT'S  NEW — ISI  8000  is  a  new  concept  for  the  group  visual 
presentation  tieiQ  It  combines  a  very  large  capacity  for 
visual  materials  with  automated  fast  retrieval  and  projec¬ 
tion  of  any  specific  visual  isi  8000  is  based  on  Image  Sys¬ 
tems  extensive  experience  m  developing  microfiche  re¬ 
trieval  systems  and  optical  systems  design 

LARGE.  LARGE  CAPACITY— isi  8000  uses  microfiche  for 
storing  up  to  180  000  frames  of  alphanumeric  and  graphic 
information  This  unusual  capacity  allows  the  user  to  store 
many  long  presentations  m  the  system  and  yet  have  very 
fast  random  access  to  any  part  of  any  presentation 

EASY  TO  USE— A  remote  keyboard  allows  the  operator  to 
select  any  frame  and  display  it  on  a  rear  projection  screen 
in  3  seconds  Tne  keyboa'd  has  a  fuH  set  of  controls  for 
tiche  frame  selection  ana  focus  ana  has  a  seit-conia'neo 
prompting  i  gh;  fo'  oarkened  'ooms  It  can  be  located  uP  to 
25'  f'om  tne  pro  ecior 

Sold  and  serviced  through  a  comprehensive  worldwnde  dealer  network 


AND  VERSATILE— isi  8000  can  be  configured  to  accom¬ 
modate  microfiche  prepared  at  varying  reductions  from. 

24X  to  48X  Fiche  can  be  COM  generated  or  photographed 
from  original  documents  or  artwork  Any  graphic  mate'  a 
from  alphanumerics  to  photographs  may  be  used 

IS.  800C  option; 

Model  8830  Cartridge  Carousel — offers  unlimited  data 
storage  for  the  isi  8000  system  A  modified  carousel  is  de 
signed  for  easy  insertion  of  special  cartridges  that  hold  up 
to  52  microfiche  each  Up  to  three  cartridges  may  be  used 
simultaneously  Total  capacity  of  the  cartridge  carouse  s 
624  microfiche 

Mode!  8860 — provides  a  special  locking  mechanism  for 
the  loading  door  of  the  retrieval  unit  Only  authorized  per 
Sonne!  are  able  to  add  or  remove  microfiche  from  tne  hie 


It)  8000  SPECIFICATIONS 

isi  8000  PROJECTION  UNIT: 

Fonnet 

FroleeteilD 

Av^bMaliwgi 
tff  CT—e 

Size; 

46  cm  H  X  45  cm  W  x  63.5  cm  D 

Al  3  TWn«t  MagnMcattoA  WaducttoH 

Screen  OMenee 

WtflVI 

(19"  H  X  18"  W  X  25"  D) 

43.5  kg  (96  pounds) 

ANSI  Type  t  (NMA)  (7  x  14) 

ANSI  Ttype  2  (COSATI)  (S  x  12) 

24X 

20X 

SOS" 

47.3" 

37.0"  37.0" 

30.8’  38.0" 

Weight; 

42X 

42X 

44.9" 

44.8’  37.0" 

Power; 

115  VAC,  60  Hz  or  220  VAC, 

48X 

48X 

54.4’ 

44.8’  36.0" 

50  HZ 

Fennel 

Al  3  Ttmee  Mepnmcetton 

ANSI  Type  1  (NMA)  (7  x  14) 

24X 

26.9" 

24.7"  24.7' 

Control  Indicators: 

Power  (on/off) 

Power  Focus 

ANSI  Type  2  (COSATI)  ($  x  12) 
42X 

20X 

42X 

24.9’ 

22.9" 

20.6"  24.0" 

29.7’  24.7" 

Vertical  and  Horizontal  Image 

48X 

48X 

292" 

29.7"  240" 

Adjustment 

Telephone  (213)  390-337S  Cable  IMAGELACAL,  TWX:  (910)  343-0465 
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isi  4000  MENTOR 

Automatic  Microfiche 
Storage  and  Retrieval  System 


■  :■ 


It 

hi*. 
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isi  4000  MENTOR  Features  and  specifications 


MENTOR  IS  a  data  storage  and  retrieval  system  that 
holds  over  180,000  pages  of  information  and  displays 
any  page  in  3  seconds  or  less  Up  to  780  low-cost  micro¬ 
fiche  are  stored  at  random  inside  the  system,  giving  you 
filing  economy  through  reduced  space  and  reduced  fil¬ 
ing  costs.  With  MENTOR,  you  have  fast  filing  and  fast 
finding  of  all  your  information. 

FAST  FILING — MENTOR  provides  complete  random 
storage;  you  never  have  to  maintain  a  filing  sequence. 
Image  Systems  unique  microfiche  "edge  enables 
MENTOR  to  'know"  electronically  where  every  page  of 
information  is.  No  more  wasted  time  putting  information 
into  a  sequence  . .  no  more  wasted  time  looking  up  mis¬ 
filed  data.  Absolute  file  integrity  is  assured  . .  the  micro¬ 
fiche  never  leave  the  system 

FAST  FINDING — direct  access  to  any  page  of  informa¬ 
tion  in  3  seconds  or  less  No  more  lengthy  file  searches 
for  that  important  information  you  need  right  away  A 
mere  f  ive  digit  code  entered  on  the  keyboard  selects  and 
displays  any  page  of  information  The  first  3  digits  locate 
the  desired  microfiche  the  last  2  digits  locate  the 
specific  page  of  the  microfiche 

MICROFICHE  ECONOMY — reduces  the  cost  of  data 
storage,  date  handling,  and  data  distribution.  Over  200 
pages  of  information  are  contained  on  a  single  4"  by  6' 


microfiche,  which  has  a  storage  density  1200  times  that 
of  paper  and  40  times  that  of  magnetic  tape  Data  con 
version  to  48X  microfiche  is  easily  accomplished  eithe- 
by  on-sife  filming  of  paper  documents  or  by  compute- 
output  to  microfiche  ...  or  through  an  Image  Systems 
Service  Center 

MENTOR'S  special  ll'  x  14"  glare  resistant  screen 
gives  you  a  clear,  sharp,  easy-to-read  display  of  text 
pictures,  maps,  drawings,  charts  in  black-and-white 
or  in  color  MENTOR  s  fully  visible  tilted  keyboard  is  de¬ 
signed  for  operator  ease,  convenience,  and  efficiency 

MENTOR — saves  you  time,  space,  work,  and  mistakes 
.all  of  which  add  up  to  saving  you  money 


MENTOR  OPTIONS: 

Model  4826  Printer — produces  1 1 '  wide  by  8’  ?'  high 
electrostatic  copies  directly  from  the  display  on  the 
screen 

Mode!  4630  Cartridge  — offers  unlimited  storage  of  mic¬ 
rofiche  beyond  the  basic  carousel  capacity  A  modified 
carousel  is  designed  for  easy  insertion  of  special  car¬ 
tridges  that  hold  up  to  52  microfiche  each  Up  to  3  car¬ 
tridges  may  be  used  simultaneously 


Sold  and  serviced  through  a  comprehensive  worldwide  dealer  network 


image  systems 

— -  ..  Image  QUESTICON  it  a  low  cost,  fully  interactive  micrographic 

^  storage  and  retrieval  system.  It  holds  up  to  213,000  pages  of 

I  ‘  information  (or  2.5  billion  characters)  on  as  many  as  780  micro- 

fiche  and  displays  any  page  in  three  seconds  or  less.  It  can  operate 
as  a  stand  alone  unit,  but  is  primarily  designed  to  interface  to  a 
QUESTICON  (or  any  other)  computer.  Up  to  256  QUESTICON 
retrieval  units  can  be  interfaced  by  direct  cable  or  telecommunica¬ 
tions  to  one  QUESTICON  computer. 

QUESTICON  eliminates  the  four  major  drawbacks  of  similar 
systems.  QUESTICON  is  interactive,  QUESTICON  is  fast,  QUEST- 
ICON  provides  total  file  integrity  and  QUESTICON  is  economical. 

QUESTICON  contains  all  circuitry  to  enable  it  to  operate  as  a 
fully  interactive  computer  terminal  (except  modem)  -  as  well  as 
functioning  as  a  microfiche  storage  and  retrieval  system.  Trans¬ 
mission  is  asynchronous  at  selectable  speeds  from  300  to  9,600 
bits  per  second. 

QUESTICON  is  fast  because  we've  designed  a  system  that  pro¬ 
vides  random  access  to  the  filed  information.  You  locate  the  data 
you  want  without  sequencing  through  the  whole  storage  file.  You 
simply  enter  a  search  argument  artd  QUESTICON  operates  inter- 

■  ®  actively  with  the  QUESTICON  computer  or  your  own  com 

puter.  It  will  perform  logical  search  routines,  select  and 
r  VmW  display  any  page  you  want  within  3  seconds  or 

less.  If  you  want  the  next  page  in  the  file,  it  is 
displayed  in  a  fraction  of  a  second.  A  32  character 
dynamic  display  is  included  for  operator  instruc- 
tions  and/or  computer  meuages. 

File  integrity . All  of  the  microfiche  are  contained  within  the 

unit.  The  data  is  never  misfiled  or  lost. 

It  it  economical. ..Source  data  conversion  costs  are  a  fraction  of 
the  computer  input  media  conversion  costs  such  as,  keypurtching, 
optical  character  reading  and  programming. 

It  is  economical... It  provides  access  to  large  files  at  computer 
speeds  without  a  computer. 

It  is  economical. ..It  uses  standard  microfiche  that  you  can  pro 
duce  right  in  your  own  facilities  with  an  easy  to  use  camera  and 
processor.  Or,  if  you  do  not  want  to  do  your  own  processing,  you 
can  let  us  do  it  for  you.  Our  lab  it  equipped  to  handle  6  million 
microfiche  per  year. 

Your  information  can  be  in  the  form  of  words,  photographs, 
maps,  charts  or  drawings;  in  color  or  black  and  white.  The  source 
can  be  hard  copy  or  computer  output  to  microfiche  (COM).  With 
the  QUESTICON,  regardless  of  the  type  of  data,  the  information  it  still  only  3  seconds  away.  The  speed,  low  cost  and  flexibility 
of  the  QUESTICON  system  makes  it  ideal  for  use  any  place  you  need  rapid  access  to  static,  dynamic  or  cyclic  updated  files. 

QUESTICON  contains  the  standard  RS  232C  interface  which  permits  QUESTICON  to  interface  to  any  computer.  This  reduces 
the  transmission  load  in  many  timeshare  applications.  Relatively  static  data  can  be  distributed  and  stored  on  microfiche  at  each 
QUESTICON  terminal.  No  more  than  eight  characters  are  ever  required  to  select  any  one  of  213,000  pages  of  information,  each 
containirtg  up  to  11,610  characters  (or  graphics).  This  1000:1  reduction  in  transmission  requirements  can  save  a  timeshare  sys 
tern  from  bogging  down  in  its  own  transmission  requirements. 

QUESTICON  reduces  computer  program  complexities  by  minimizing,  1)  core  and  disk  storage  and  thus  overlay  and  data  move 
ment  requirements,  2)  transmission  load  and  thus  queuing  and  data  concentration  requirements,  3)  operator  key  stroke  and 
English  language  input,  and  thus  translation,  error  checking  and  correction  artd  print  routines. 

QUESTICON  is  user  oriented  for  ease  of  operation.  It  is  easy  to  learn  and  simple  to  operate.  The  computer  and  QUESTICON 
both  guide  the  user.  A  "HELP"  key  is  available,  to  be  used  as  necessary,  during  the  search  routine.  The  electronic  keyboard  can 
be  designed  to  suit  your  particular  needs.  Common  keys  include  alphabetic,  numeric,  page  forward,  page  backward,  reset,  print 
this  page,  print  this  document. 


OPTIONS 


Model  3820  Printer  —  makes  available  an  electrostatic  copy  of  any  display 
on  the  screen  in  eleven  seconds.  Added  copies  of  the  same  display  are  at  6 
second  intervals.  Copy  is  pre-cut  input  in  8-1/2  x  1 1  or  1 1  x  14. 

Model  3830  Cartridge  QUESTICON  offers  unlimited  data  storage  for  the 
Image  QUESTICON  system.  Modification  to  the  QUESTICON  carousel  for 
Cartridge  QUESTICON  is  designed  for  easy  insertion  of  the  cartridge  into 
the  carousel,  as  needed,  without  any  sacrifice  in  final  retrieval  time  of  three 
seconds.  Three  sections  of  the  carousel  are  modified  for  the  loading  of  a 
cartridge  that  holds  up  to  50  microfiche. 

General  Specifications 

Reduction  Ratio 
Storage  capacity 

Number  of  images/microfiche 
Access  time 
Document  size 
Microfiche  size 
Screen  display  size 
Overall  size  including  printer 
Weight 
Power 

Communications  Specs 


Cartridge  for  Cartridge  Carousel 

Printer  Features 

Electrostatic  copy 
Automatic  Multi-copy  capability 
Pre-cut  paper  of  8-1/2"  x  11"  or  11"  x  14" 

Liquid  toner  supply 
Adjustable  contrast  control 

Controls  and  Indicators 
Power  Qn/Qff 

Vertical- Horizontal  Image  Adjustment 
Power  Focus 

Six  indicator  neons  under  computer  control 

Six  indicator  push  buttons  under  computer  control 

Typewriter  Type  Keyboard  for  communicating  with  computer 


42xand  48x 

149,760/187,200/212,940  pages 
(780  microfiche) 

192/240/273 
3  seconds  or  less 
up  to  11"  X  14" 

4"  X  6"  inches 
approximately  11"  x  14" 

59.75"  high  x  26"  wide  x  46.75  deep 
543  pounds 
115  volt 

300  to  9,600  Bits  per  second  (Selectable) 

asynchronous 

ASCII  Code 

50  microfiche/cartridge 


For  additional  information,  plcaia  contact: 

Image  Syittmt,  Inc.,  1 1244  Playa  Court,  Culver  City,  California  90230,  Telephone  1213)  390-3378 


FAST,  RANDOM  ACCESS  -  iti  2000  i$  a  system  that 
provides  completely  automated  access  to  large  files  of  in¬ 
formation.  With  Image  Systems'  patented  binary  micro¬ 
fiche  clip  you  store  information  at  random  and  locate  the 
data  you  want  without  sequencing  through  the  entire  file. 
Just  press  5  buttons  or  less,  and  the  page  you  want  is 
displayed  in  3  seconds.  If  you  want  the  next  page  in  the 
file,  it's  available  in  a  fraction  of  a  second. 

COST  EFFECTIVE  -  iti  2000  provides  access  to  large  files 
at  computer  speeds  without  a  computer.  It  uses  standard 
microfiche  that  you  can  produce  right  in  your  own  facili¬ 
ties  with  support  equipment  also  supplied  by  Image  Systems 
including  fiche  cutters,  clip  attachers  and  easy-to-use 
cameras. 

Your  information  can  be  in  the  form  of  numbers,  words, 
photographs,  maps,  charts  or  drawings  -  in  color  or  black- 
and-white.  The  source  can  be  paper  documents  or  computer 
readable  data  bases  (magnetic  tape.  disk,  punched  cards). 
With  Image  Systems'  iti  2000,  regardless  of  the  type  of 
data,  the  information  you  want  is  still  only  3  seconds  away. 
The  speed,  low  cost,  and  flexibility  of  the  iti  2000  system 
makes  it  ideal  whenever  you  need  rapid  access  to  static, 
dynamic  or  cyclic  updated  files. 

FILE  INTEGRITY  -  A  unique  internal  carousel  stores  up 
to  780  microfiche  within  the  retrieval  unit.  Information 
never  leaves  the  file. 

DATA  RETRIEVAL  —  takes  only  five  pushbuttons  on  the 
keyboard.  Use  three  buttons  from  the  left  keyboard  to 
select  a  microfiche.  Then  use  two  buttons  from  the  right 
keyboard  to  select  the  specific  frame  on  that  microfiche,  A 
longlife,  high  intensity  lamp  projects  a  brilliant  life-like 
image  of  the  selected  page.  The  entire  selection  cycle  takes 
three  seconds  or  less. 


Model  28B0  Remote  Keyboard  -  perniits  control  of  the  isi 
2000  unit  from  a  separate  keyboard  connected  by  a  cable 
(25  feet  maximum  length).  Maximum  flexibility  in  situating 
the  retrieval  unit  is  possible. 

Model  2860  Security  Kit  -  provides  a  special  locking 
mechanism  for  the  loading  door  of  the  retrieval  unit.  Only 
authorized  personnel  are  able  to  add  or  remove  microfiche 
from  the  file. 

isi  2000  SPECIFICATIONS 

isi  2000  Retrieval  Unit: 

Size: 


Weight: 
Power : 


Screen  Display  Size: 


Controls  and  Indicators: 


isi  2000  with  Printer: 
Size: 

Weight: 

Controls  and  Indicators. 


FORMATS 


SlDcigv 


48  cm  H  X  45  cm  W  x  63.5  cm  D 
(19"  H  X  18"  W  X  25"  D) 

43.5  kg  (96  pounds) 

115  VAC.  60  Hz  or  220  VAC, 

50  Hz 

(Other  power  requirements 
available) 

28  cm  H  X  35.5  cm  W 
(11"  H  X  14"  W) 

Power  (on/off) 

Power  Focus 

Vertical  and  Horizontal  Image 
Adjustment 

77.5  cm  H  X  66  cm  W  X  79  cm  D 
(30.5"Hx26"Wx31"D) 

154.7  kg  (341  pounds) 

Power  (on/off) 

Multi-copy  selector  (1-23  copies) 
Exposure  Control 
Print  (start  cycle) 


♦ 

C«MCftv 

Mai.Pwt 

1 

Power  On  Indicator 

Modtf 

OvKrfption 

fl«ducf»Qn 

Form«t 

$ll«  (ifwhtt) 

2060 

ANSI  Type  2  ICOSATl) 

20  X 

5k  12 

46.800 

9  25  *  11.50 

Ready  Indicator 

7080 

COM  80 

27X 

8k  10 

62.400 

13.2  K  1066 

Toner  Supply  Indicator 

2098 

ANSI  Type  1  (NMA) 

24  X 

7  K  14 

76.440 

9.17  »  11.50 

2100 

Dvcimai 

30X 

10  K  10 

78.000 

16  24  K  10  03 

Paper  Supply  Indicator 

2192 

4?X 

42X 

12k  16 

149.760 

14  25*  11  00 

Paper  Supply: 

Pre-cut  sheets,  8%"  x  1  V 

J  2240 

42X 

42X 

12  K  20 

187.200 

11  0  »  10  50  ; 

11" X  14" 

OPTIONS 

Model  2820  Printer  —  makes  single  or  multiple  electrostatic 
copies  of  any  image  on  the  screen  in  13  seconds.  Additional 
copies  of  the  same  display  are  at  6  second  intervals.  Copy 
is  pre-cut,  8%"  x  1 1"  or  1 1"  x  14". 

Model  2830  Cartridge  Carousel  -  offers  unlimited  data 
storage  for  the  iti  2000  system.  A  modified  carousel  is 
designed  for  easy  insertion  of  special  cartridges  that  hold  up 
to  52  microfiche  each.  Up  to  three  cartridges  may  be  used 
simultaneously.  Total  capacity  of  the  cartridge  carousel  is 
624  microfiche. 


Sold  and  serviced  through  a  comprehensive  worldwide 
dealer  network. 


For  further  details,  call  or  write: 

ga  Image  Systems,  Inc.,  P.O.  Box  2488,  11244  Playa  Court,  Culver  City.  CA  90230 

linayc  Telephone:  (213)  39& 3378  Cable:  IMAGELACAL,  TWX:  (910)  343^465 
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image  systems 
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isi  2000 

Automated  Retrieval 
and  Display  System 


Fast,  Random  _  v 

Cost  Effective  ^  V  n 
Total  File  integrity 


The  Isl  Printer  System: 


I  ■  Makes  available  an  electrostatic  copy  of  any  one  of 

up  to  187,200  displays  in  seconds. 

■  “Closes  the  loop"  in  an  automatic  microfiche  retrieval 
system.  Any  original  source  document  or  computer  list- 
ir^  which  is  on  microfiche  in  the  unit  can  be  retrieved 
upon  demand  as  a  paper  duplicate  of  the  original  source 

f  document. 

■  The  paper  media  for  those  documents  in  a  self  con¬ 
tained  storage  file  where  a  "walk  away  "  copy  is  required 

■  The  answer  for  providing  a  paper  copy  back-up  for 
the  customers' "lost"  document,  or  follow-up 

*  ■  The  managers'  tool  for  obtaining  paper  copy  from 

massive  storage  files  on  microfiche 


OPERATIN'3  FEATURES: 

■  Electrostatic  Copy  ■  Liquid  Toner  Supply 

■  Pre-cut  Paper  S’z  x  11  ■  External  Toner  Refill  (access: 

■  Easy  Loading  of  Paper  ■  Adjustable  Time  Exposure  Control 
Package  of  200  Sheets  ■  Copy  delivered  in 

■  Easy  Access  to  8  ^conds  Minimum  to 

Paper  Supply  12  Seconds  Maximum 


TWO  MODELS  AVAILABLE: 

X825  Front  deliver)  l 

Full  Size  viewing  and  printing  for  letter  size  document  ! 

(8’?' W  X  11  H  format)  ! 

X826  Side  delive'v 
^4  size  (75°o)  viewing  and  printing  for 
computer  output  documents  (11  W  x  B'  ■/  H  format! 
_ _ 


Sold  and  serviced  through  a  comprehensive  worldwide  dealer  network 


SPECIFICATIONS: 


? 

I. 


64.8cni  X  72.4cm  x  84.5cm 
Wide  X  2SVt’  Deep 
K  33V4*  High) 


121  Kg.  (267  be.) 


117  VAC.  60  Hz  or 
220  VAC,  SO  Hz 

Controls  &  Indicatore: 
(Retrieval  Unit) 

Power  —  On/ON  (Master) 
Vertical  Adjust  (Image) 
Horizontal  Adjust  (Image) 
Power  Focus 


Controla  8  Indicators; 

(Printer  Unit) 

Exposure 
Control/Densities 
and  Contrasts 

Print  -  Print  Cycio 
Paper  Out  Indicalor  . - 
Toner  Low  Indicator  *  ■ 

Paper  Supply: 

Pre-cut  8%"  X  11*  r, 
in  200  sheet 
insertable  packages 

Toner  Supply: 

Plastic  txMes.  .  .  ‘ 

premixed  toner  - 

and  replenisher  ,V,  .  V-  .'■u.' 


w 


T' 

TW* 

1 


SIDE  DEUVERY  MODEL 
- Sh' — 


OOOR 


^U3T  — r 


WIDE 


f'  ■.  ^  _ 

K?'"  "'j-; 

•.  *  .*  A  •  '*  •*  '*  ' 


33Vi- 


For  further  details,  can  or  write:  *  .  .  .  ^  -  ^  , 

Image  Systems,  Irtc.,  P.O.  Box  2488, 11244  Playa  Court,  Culver  C^.OA  90230 
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iSi  PRINTER 

for 

series  2000,4000  and  5000 


HANDS-ON  REPORT 


Ifiteracti've 

Action 

Hands-on  appraisal  of  the  first  optical  video 
disc  with  programming  you  can  manipulate. 

by  Myron  Berger 

I'  n  a  very  real  sense,  the  era  of  the  video  disc  was 
ushered  in  recently  with  the  arrival  of  the  interactive 
disc  Until  now.  the  only  programs  available  for  the 
.U  S  Pioneer  and  Magnavox  optical  laser  players 
have  been  films  of  various  subjects  pressed  onto  disc 
Now  Magnavox  and  Pioneer  have  joined  with  MCA  to 
form  Optical  Programming  Associates,  and  its  initial  re¬ 
lease  is  How  fo  Watch  Pro  Football  This  interactive  disc 
is  the  first  made  expressly  to  take  advantage  of  all  the  ca¬ 
pabilities  of  this  unique  new  medium 
"Interactive  "  is  a  term  that  slipped  into  public  usage 
several  years  ago,  when  Warner  Communications  in¬ 
stalled  the  Qube  two-way  cable  television  system  in  Co¬ 
lumbus,  Ohio  Using  a  hand-held  keyboard  controller. 
Qube  subscribers  are  able  to  engage  in  a  two-way  elec¬ 
tronic  dialogue  with  many  of  the  programs  they  watch  In 
the  case  of  the  interactive  optical  video  disc,  viewers  use 
the  transport  controls  on  the  player  to  manipulate  the 
program  and  customize  its  presentation  of  information 

The  elated  aim  of  the  pro  football  disc  is  to  help  viewers 
understand  and  en)oy  the  game  more  than  they  do  now— 
essentially  an  educational  mission  with  a  strong  measure 
of  appreciation  thrown  in  The  presentation  presumes 
that  you  have  at  least  a  passing  familiarity  with  the  sub¬ 
ject  and,  preferably,  an  interest  in  it  that  may  border  on 
passion  It  is  most  definitely  not  for  beginners  Although 
my  own  interest  in  football  falls  considerably  short  of 
passion.  I  found  it  entertaining  and  the  potentials  of  in¬ 
teraction— which  this  disc  only  hints  at— to  be  exciting 
This  program  goes  about  its  mission  in  a  fairly  straight¬ 
forward  manner  A  number  of  professional  coaches  each 
present  a  lesson  on  a  different  aspect  of  the  game  Dallas 
Cowboys  coach  Tom  Landry,  for  example,  discusses 
passing  strategy  in  one  section,  and  Miami  coach  Don 
Shula  offers  his  thoughts  on  goal-line  defense  in  another. 

The  lectures  (and  that  is,  after  all.  what  they  are)  in¬ 
clude  heavy  doses  of  explaining  football  jargon— a  lan¬ 
guage  only  slightly  more  comprehensible  than  Middle 
High  German  Both  strategy  and  terminology  are  almost 
invariably  demonstrated  in  footage  from  pro  games 

Sine*  th*  optical  disc  player  is  eminently  control¬ 
lable.  the  viewer  can  use  the  freeze-frame,  slo-mo.  scan, 
and  frame-step  features  or  search  out  a  particular  frame 
or  chapter  Most  of  these  functions,  incidentally,  are  not 
available  on  the  CED  player  developed  by  RCA  and  will 
likely  be  offered  only  as  options  on  the  VHD  players  due 
out  late  this  year  from  JVC.  Panasonic.  Quasar,  and  Gen¬ 
eral  Electric 


Scene  from  first  video  disc  with  viewer-manipulated  program. 


Designed  tor  laser-optical  players,  the  disc's  primary  purpose  is 
to  educate  viewers  about  pro  football.  A  second  disc— lor  chil¬ 
dren— is  due  soon  and  requires  greater  viewer  participation. 


Among  the  many  viewer-operated  controls  is  scsscn  vasMC. 
which  lets  you  locate  a  particular  frame  almost  instantly.  A  total 
ol  S4,000  individual  frames  are  contained  on  the  disc. 


Another  exclusive  feature  of  the  optical  players— dis¬ 
crete  two-channel  audio— is  used  in  three  chapters  on 
this  disc  to  convey  different  information.  In  two  cases, 
the  viewer  is  quizzed  on  the  material  he  has  just  watched 
By  silencing  Channel  2,  he  sees  a  play  and  hears  the 
question.  He  then  backtracks  to  the  beginning  of  the 
question,  silences  Channel  1 ,  and  activates  Channel  2. 
which  contains  the  answer. 

In  the  third  example  of  two-channel  audio.  Kansas  City 
coach  Marv  Levy  presents  his  thoughts  on  offensive 
moves  at  the  goal  line  on  Channel  1  while  coach  Shula 
discusses  goal-line  defense  on  the  other  channel  The 
visual  material  in  both  cases,  obviously,  is  identical.  This 
application  of  the  feature  is  interactive  in  the  sense  that 
the  disc  asks  what  you  would  like  to  hear,  and  you  re¬ 
spond  by  pushing  a  button  and  get  what  you  selected 

Another  interactivo  function  afforded  by  the  optical 
disc  drive  controls  is  the  presentation  of  an  NFL  play 
book  The  361  pages  of  the  volume  (containing  termi¬ 
nology  and  standard  formations  and  plays)  are  repro¬ 
duced  at  the  rate  of  one  page  per  disc  frame  If  the 
machine  is  in  the  play  mode,  all  361  pages  will  flash  by  in 
a  matter  of  1 5  seconds  If  you  care  to  read  the  material, 
you  use  the  STILL/ STEP-FRAME  button  to  advance  one 
page  at  a  time  at  your  own  pace 

What  IS  essentially  the  first  video  disc  game,  entitled 
Freeze  When,  is  contained  in  Chapter  6,  Side  2  You 
punch  up  the  frame  number  display  on  your  screen . 
watch  footage  of  a  play,  and  hit  the  still /step-frame 
button  as  soon  as  you  can  tell  whether  the  quarterback 
will  pass  or  run  By  deducting  the  number  of  the  frame 
when  the  play  started  from  the  number  of  the  frame  when 
you  reached  your  decision,  you  arrive  at  your  score 

The  video  disc  has  been  programmed  to  activate  the 
transport  functions  of  the  player  so  that  freeze  frame  oc¬ 
curs  automatically  at  the  conclusion  of  each  play  and  the 
score  rating  chart  is  displayed  By  hitting  the  still  ^step- 
FRAME  button,  you  move  to  the  next  frame  for  instructions 
for  the  next  play  Move  one  more  frame  to  note  the  num¬ 
ber.  hit  PLAY,  and  you're  off 

All  the  Interactive  features  on  my  disc  worked  per¬ 
fectly,  although  the  play  bpok  sequence  is  only  margi¬ 
nally  useful  since  most  of  the  print  is  too  small  to  read  (re¬ 
gardless  of  screen  size)  Still,  the  diagrams  are  quite 
clear,  and  they  make  up  perhaps  75%  of  the  material  in 
the  book 

Image  quality  throughout  the  disc  is  good,  though  not 
spectacular  Optical  video  disc  manufacturers  claim  an 
image  at  least  as  good  as  the  best  broadcast  picture,  and 
color  saturation,  contrast,  and  clarity  are  indeed  com¬ 
parable.  But  the  disc  is  marred  by  a  high  noise  level.  An¬ 
other  minor  problem  is  the  fact  that  all  the  material  was 
originally  shot  on  film  stock  rather  than  video  tape  The 
result  is  a  graininess  that  is  occasionally  disturbing, 
though  never  disruptive 

While  my  enthusiasm  for  the  subject  was  distinctly  lim- 
■*ed.  I  felt  almost  as  if  I  were  in  the  presence  of  a  histori¬ 
cally  important  device  Assuming  that  video  discs  will 
proveto  beassignificant  a  medium  of  communication, 
information,  and  entertainment  as  its  proponents  sug¬ 
gest  this  first  interactive  disc  is.  in  fact,  a  milestone 

The  second  such  disc  fromOPA,  due  out  soon,  is  a 
chiidron's  program  that  is  said  to  be  far  more  interactive 
thanth  >  football  release  If  this  is  only  the  beginning.  I 
can 't  wait  to  see  what  follows’ 


Questions  and  answers  are  on  separate  audio  channels.  With 
Channel  2  off  and  1  on,  you  hear  a  question.  Backtrack  to  the 
beginning,  switch  audio  channels,  and  gel  the  answer. 


Offensive  goal-line  strategy  Is  discussed  by  Kansas  City  coach 
Marv  Levy  (left)  on  one  audio  channel,  while  Miami  coach  Don 
Shula  fills  you  in  on  goal-line  defense  on  the  other  channel. 


A  video  disc  game  called  Freeze  When  tests  how  quickly  you 
can  guess  If  the  quarterback  will  pass  or  run.  Scoring  Is  based 
on  the  number  of  elapsed  frames  from  the  beginning  ot  the  play. 


APPENDIX  F 


Colony  Productions 

Intelligent  Videodisc  Configurations 


The  promise  of  the^Intdligent” 
\^deodisc  is  now  a  Realitji 


It  has  been  a  long  wait.  For 
years  educators  and  trainers  have 
written  and  speculated  about  the 
instructional  power  of  an  “intelli¬ 
gent”  videodisc  system.  We  have 
envisioned  amazing  applications 
and  unlimited  capabilities.  But 
the  implementation  has  always 
been  “just  around  the  corner.” 

Coloney  Productions  is  pleased  to 
announce  that  a  fully  integrated, 
reliable,  cost-effective,  “intelli¬ 
gent”  videodisc/microcomputer 
system  is  finally  here,  in  living 
color. 


The  Coloney  system  combines 
some  of  the  finest  components 
available.  The  videodisc  provides 
all  the  advantages  of  television, 
slide/sound,  and  multi-track  audio 
along  with  an  immense  storage 
capacity  and  a  rapid,  random 
search  capability.  The  computer 
offers  color  graphics,  legible 
alphanumerics,  branching  to  any 


portion  of  the  lesson,  student 
control  of  lesson  pace  and 
content,  and  automatic  manage¬ 
ment  of  student  performance. 
The  light  pen  permits  tactile 
involvement  and  reduces  reliance 
on  a  complex  keyboard. 

Together,  these  components  meld 
into  one  successful  delivery  sys¬ 
tem,  on  one  screen.  It  is  surpris¬ 
ingly  inexpensive  and  simple  to 
use.  And  it  has  already  been 
successfully  demonstrated  to  lead¬ 
ers  in  government,  military  and 
industry  across  the  country. 
People  are  buying  and  using  it.  It 
is  here,  now. 


Coloney  Productions  screened  a 
wide  variety  of  potential  compo¬ 
nents  before  choosing  these 
as  the  best  and  most  practical. 
Coloney  was  the  first  to  bring 
them  together.  Only  now  is  an 
inexpensive,  “off-the-shelf”  pack¬ 
age  with  these  capabilities  avail¬ 
able.  Here  is  a  glimpse  of  each 
component. 


Please  turn 
for  details 


The  Coloney  “Intelligent”  System 


The  Videodisc  Player 

DiscoVision  Associates  (DVA)  provides 
the  videodisc  player  for  this  system. 
The  PR7820  is  an  optical-type  reflec¬ 
tive  disc  player  with  an  on-board 
programmable  microprocesser.  The 
player  allows  slow  motion,  freeze 
frame  and  other  options  and  can 
access  any  one  of  50,000  video  frames 
in  less  than  five  seconds.  Because  the 
system  uses  a  low-voltage  laser  to 
play  back  information,  there  is  no 
physical  contact  with  the  disc  and  no 
wear  to  degrade  picture  quality. 
The  discs  are  highly  durable  and 
the  player  is  easy  to  operate. 

The  Microcomputer 

The  computer  in  this  system  is  pro¬ 
duced  especially  for  Bell  and  Howell 
by  Apple  Computers.  It  offers  such 
standard  features  as  floating  point 
BASIC  in  ROM,  high  and  low  resolu¬ 
tion  color  graphics,  up  to  48K  bytes 
RAM,  game  paddles,  and  a  type¬ 
writer  style  ASC II  keyboard.  The  B&H 
micro  is  also  flexible  enough  to 
grow  with  you.  Eight  expansion  slots 
allow  addition  of  the  two  disc  drives 
that  are  standard  with  our  system,  as 
well  as  printers,  modems,  and  other 
peripherals. 

The  Interface 

The  hub  of  this  new  system  is  the 
new  VAI-1  package  (Videodisc, Apple  II 
Interface)  which  is  exclusively  manu¬ 
factured  and  marketed  by  Coloney 
Productions.  Originally  developed  by 
Utah  State  University,  the  VAI-1  card 
is  hous<‘d  inside  the  microcomputer 
and  accesses  ait  videodi.sr  functions 
available  through  the  DVA  player's 
remote  port  In  addition,  it  allows  the 
video  to  switch  between  videodisc  and 
computer  generated  images  through  a 
simple  software  command.  The  pack¬ 
age,  complete  with  rabies,  software  and 
manual,  is  easily  installed  and  highly 
reliable. 


Authoring  and  Software 

Bell  and  Howell  provides  two  innova¬ 
tive  authoring  approaches  for  use  with 
this  system.  The  GEMS  package, 
which  comes  with  the  package,  allows 
nonprogrammers  to  design  and  execute 
lessons  complete  with  text,  questions, 
feedback,  hints  and  easy  access  to  the 
videodisc.  The  package  tracks  student 
input  and  tabulates  correct  and 
incorrect  answers  and  the  number  of 
response  attempts.  Any  instructor  may 
design,  edit  and  execute  meaningful 
lessons  with  GENIS.  A  second  author¬ 
ing  option,  a  professional  package  with 
extensive  scope  and  capability  will 
soon  be  announced  by  B&H. 

In  addition,  this  system  can  use  a  wide 
variety  of  other  data  and  financial 
management  software,  games,  and 
simulations  available  for  the  Apple  II. 
This  multiple  use  capability  makes  the 
system  even  more  cost-effective  in 
most  environments. 

The  Light  Pen 

The  Symtec  professional  light  pen 
adds  considerable  flexibility  to  this 
system.  With  this  tool,  the  student  can 
interact  directly  with  the  information 
on  the  television  screen  ••  typing  skills 
and  reliance  on  the  keyboard  are  not 
required.  Constructed  of  stainless 
steel,  the  pen  is  rugged  and  simple  to 
use.  It  adjusts  to  any  standard  TV 
monitor  and  may  be  synchronized  to  a 
remote  video  source.  Software  and 
documentation  come  in  both  B.ASIC 
and  machine  code. 

Applications 

The  Coloney  Productions  "intelligent” 
system  lends  itself  to  a  wide  array  of 
appplicat'uns.  Linear  film,  video  and 
slide-sour,  d  presentations  may  be  mas¬ 
tered  onto  videodisc  and  viewed 
through  this  system.  It  is  most  useful, 
however,  in  situations  where  it  is 
desirable  for  the  student  to  become 
directly  involved  in  the  instruction. 
Basic  skills  -  literary,  math,  and  the 


sciences  (nuclear  fusion  without  the 
danger)  -  may  be  taught  dynamically 
and  effectively.  The  "psycho”  or 
cognitive  portion  of  psychomotor 
skills  (e.g.  sports,  mechanical  activities, 
sign  language,  etc.),  can  be  presented 
and  practiced.  Simulation  of  complex, 
multi-variable  training  problems  (flight 
training,  fission  reactor  maintenance, 
radar  operation,  etc.)  can  be  developed 
simply  and  effectively.  The  Coloney 
group  has  even  designed  a  generic 
2-D,  3-D  simulator  that  provides  all  the 
capability  of  the  “intelligent”  system 
and  actual  hands-on  activities. 

Cost-Effective 

Coloney  personnel  have  developed  a 
learning-  and  cost-effectiveness  model 
that  provides  detailed  information 
about  28  different  instructional  deliv¬ 
ery  systems  (including  lecture,  text, 
film,  videodisc,  full  simulation,  etc.) 
and  their  effectiveness  with  various 
tasks,  students  and  situations.  This 
practical  “bottom-line”  information 
indicates  when  this  system  is  and  is 
not  the  best  choice.  Many  organiza¬ 
tions  are  finding  that  for  some  applica¬ 
tions,  especially  where  the  system  is 
used  for  multiple  tasks,  the  Coloney 
system  (priced  under  $6,000)  is  clearly 
the  most  cost-effective  approach  avail¬ 
able. 

Let  Us  Help 

We  offer  you  our  experience  and  exper¬ 
tise.  We  can  assess  your  individual 
needs  and  show  you  how  and  when 
this  approach  is  best  applied.  Coloney 
Productions  provides  instructional  sys¬ 
tems  design  and  development  capa¬ 
bilities  from  needs  assessment  to  the 
finished,  evaluated  product.  Our  media 
production  capabilities  include  video¬ 
tape,  slide-sound,  graphics,  original 
music  production,  creative  and  techni¬ 
cal  writing,  software  design  and 
videodisc  consultation.  Please  call  or 
write  with  your  questions  or  ideas. 
The  wait  is  over.  Let  us  help  you  now. 


1248  Blounstown  Hwy.,  Tallahassee,  FI.  32304  (904)575-0691 
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Annoimcii^  the  new 
Mdeodisc/Appk  Interface. 


Coloney  Productions  is  pleased 
to  announce  the  VAI-1,  an 
interface  package  that  connects 
the  DVA  PR7820  industrial 
videodisc  player  to  the  Bell  and 
Howell  Microcomputer  (or  Apple 
II  Plus). 

Background 

In  1978,  the  Utah  State  Univers¬ 
ity  Videodisc  Innovations  Project 
began  development  of  an  inter¬ 
face  card  that  would  allow 
the  Apple  II  to  “talk”  to  a  video¬ 
disc  player.  Under  the  direction 
of  Professor  Robert  Wooley, 
prototype  versions  of  the  card 
and  accompanying  software  were 
produced  and  successfully  demon¬ 
strated  during  1979  and  early 
1980.  Through  these  months 
of  research  and  development,  the 
card  was  updated  and  improved 
to  offer  maximum  reliability  and 
performance  options. 


Now,  a  commercial  edition  of 
the  USU  card  is  being  manufac¬ 
tured  and  marketed  by  Coloney 
Productions,  a  Florida-based  firm. 
It  was  Coloney  Productions  that 
first  integrated  the  DiscoVison 
Associates’  model  PR7820  indus¬ 
trial  videodisc  player  with  the 
new  Bell  and  Howell  Microcom¬ 
puter  and  software  packages. 
Since  May,  1980,  the  Coloney 
group  has  successfully  demon¬ 
strated  this  interactive  system 
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(equipped  with  light  p>en  and 
“English”  language  course  author¬ 
ing),  to  military,  industry  and 
government  leaders  across  the 
country.  Backed  by  its  parent 
company,  a  large  engineering 
design  and  manufacturing  firm, 
Coloney  Productions  is  now 
producing  the  new  VAI-1  pack¬ 
age,  an  improved  version  of  the 
Utah  State  prototype. 


Please  turn 
for  details 


The  VAl-1 


Description 

The  VAI-1  is  a  single  circuit  card 
that  fits  into  the  micro’s  periph¬ 
eral  buss.  It  is  a  simple  task  to 
install  the  card  which  fits  neatly 
inside  the  Bell  and  Howell 
Microcomputer  housing.  The  card 
is  sold  with  a  complete  support 
package  that  provides  all  the 
hardware  and  software  required 
to  connect  the  micro  and  the 
DVA  PR7820  videodisc  player, 
and  to  access  all  the  control 
functions  available  via  the  PR7820 
remote  control  port.  The  VAI-1 
also  allows  the  user  to  switch  the 
monitor  display  from  computer 
output  to  videodisc  output  by  a 
software  command. 

Specifically,  the  package  contains 
the  following; 

1.  A  single  computer  card  that 
is  inserted  into  slot  three  of 
the  microcomputer  buss; 

2.  A  six-foot  control  cable  that 
connects  the  interface  card 
to  the  remote  port  on  the 
DVA  PR7820  videodisc  play¬ 
er; 


3.  Cables  to  connect  video 
signals  from  the  videodisc 
player  to  the  interface  card 
and  from  the  interface  card 
to  the  user’s  monitor  (connec¬ 
tors  are  BNC); 

4.  An  operating  manual  with 
instructions  for  installation 
and  use  of  the  interface  card, 
including  sub-program  listings 
for  controlling  the  videodisc 
via  Applesoft  and  PASCAL. 

User’s  notes  included  with  the 
manual  will  also  provide  simple 
sub-programs  to  aid  the  user  in 
developing  instructional  programs 
that  control  the  videodisc  func¬ 
tions  using  a  Symtec  light  pen 
(pen  purchased  separately). 


Delivery  and  Wananty 

Limited  quantities  of  the  VAl-1 
will  be  available  by  September, 
1980.  Larger  quantities  will  be 
available  soon  thereafter.  A  limit¬ 
ed  warranty  will  accompany  each 
package  to  include  the  repair 
and/or  replacement  of  defective 
units  or  components  up  to  90 
days  after  delivery.  Prototype 
boards  have  proven  to  be  highly 
reliable  under  varied  and  stressful 
conditions. 

A  Major  Breakthrough 

With  the  new  VAI-1,  you  will 
have  access  to  the  most  power¬ 
ful  instructional  delivery  tools 
ever  offered:  the  microcomputer 
and  the  videodisc.  Now  they 
work  in  complete  harmony,  and 
the  advantages  of  both  technolo¬ 
gies  are  combined  in  one  highly 
effective  system.  We  invite  you 
to  join  the  increasing  number  of 
individuals  and  organizations  that 
wish  to  harness  the  promise  of 
the  “intelligent”  videodisc. 

For  more  information  and  pric¬ 
ing,  please  call  (904)575-0691  or 
write  Coloney  Productions,  1248 
Blountstown  Highway,  Tallahas¬ 
see,  Florida  32304.  We  will  be 
happy  to  provide  further  informa¬ 
tion  and  to  answer  your  ques¬ 
tions. 


1248  Blounmown  Hwy.,  TalUhais..,  FI.  32304  (904)575-0691 
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The  Coloney  “Intelligent”  System 

Learning  Carrel 


The  tremendous  capabilities  of  the  Coloney  Learning  System  have  found  a  home— a  student  station  that  can 
be  easily  rolled  into  the  classroom  or  learning  center,  plugged  into  a  single  wall  socket,  and  turned  on  with 
the  push  of  a  button.  Coloney  Productions  is  pleased  to  introduce  its  custom  learning  carrel.  This  rugged 
yet  handsome  fiberglass  unit  places  each  component — computer,  TV  monitor  and  videodisc  player  in  stra¬ 
tegic  and  accessible  locations.  Just  over  50”  tall,  the  carrel  is  just  the  right  size  for  students  of  all  ages. 
Castors  equipped  with  a  lock-down  feature  provide  both  mobility  in  transit  and  permanance  while  in  oper¬ 
ation.  Locking  doors  on  front  and  back  offer  easy  access  to  all  components,  as  well  as  security,  and  the 
door  to  the  computer  area  also  provides  ample  desk  space  for  the  student. 

The  system  is  carefully  designed  to  maximize  air  circulation  and  to  endure 
considerable  abuse.  Operable  in  three  separate  modes,  the  carrel  and  system 
are  flexible  enough  to  meet  the  demands  of  divergent  target  populations. 

High  technology  need  not  be  intimidating  or  burdensome.  The  carrel  is  in 
full  production.  Let  the  Coloney  System  bring  the  most  exciting  training 
and  educactional  technology  to  you,  today. 
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Interactive  Control  of  a 
Videocassette  Recorder  with  a 
Personal  Computer 


Dr  Richard  C  Hallgren 
Dept  of  Bioincchaiucs 
MiciUgan  State  University 
East  Lansing  Ml  4M23 


The  use  of  computers  in  education 
is  not  a  new  concept.  Many  colleges 
have  effective  time-sharing  systems 
for  use  by  both  students  and  faculty. 
However,  the  recent  widespread 
acceptance  of  small  personal  com¬ 
puters  has  opened  up  many  oppor¬ 
tunities  for  increased  use  of  com¬ 
puters  in  education.  One  such  use  is 
for  computer-aided  instruction 
(CAD. 

This  article  describes  the  method 
used  to  interface  a  Sony  Betamax 
videocassette  recorder.  Model 
SLO-320,  to  two  popular  computers, 
the  Radio  Shack  TRS-80  and  the  Ap¬ 
ple  II  computer,  so  that  a  low-cost, 
lecture-supplemented,  computer- 
aided  instructional  system  is 
achieved.  The  system  was  originally 
designed  for  medical  students,  but  it 
has  a  wide  range  of  applications. 

Medical  colleges  make  considerable 
use  of  videotaped  lectures.  These 


About  the  Author 

Richard  C  Hallgren  u  an  astialani  proftstor  in 
the  Department  of  Biomechanici  at  Michigan 
Stale  He  works  on  applications  of 
microprocessor-based  systems  to  scientific 
research  This  project  was  supported  by  In¬ 
dependent  School  District  0196.  Rosemount, 
Minnesota 


allow  a  Student  to  review  material 
presented  at  a  lecture  which  the 
individual  was  not  able  to  attend,  or 
to  review  material  in  preparation  for 
examinations.  Often  the  student  does 
not  need  to  review  an  entire  lecture, 
but  needs  to  be  concerned  only  with 
specific  segments. 


If  a  computer  could  be 
used  to  control  the 
presentation  of 
videotaped  material  to  a 
student,  perhaps  learning 
could  be  more  efficient. 


The  Sony  SLO-320  videocassette 
recorder  has  the  capability  of  selec¬ 
tively  searching  for  and  playing 
specific  segments  of  a  videotape 
through  the  use  of  an  RM-300  Auto 
Search  control.  The  operator  can 
enter  a  number  representing  a  specific 
location  on  the  tape.  The  recorder 
will  move  the  tape  to  that  location 
and  begin  playing.  This  search  pro¬ 
cess  uses  a  timing  signal  which  is 
placed  onto  the  tape  during  the 
recordiitg  process.  The  autosearch 


function  allows  students  to  review  or 
examine  material  without  having  to 
sit  through  a  whole  lecture. 

As  part  of  any  learning  experience, 
it  is  important  that  the  student  know 
whether  he  or  she  has  retained  facts 
and  understood  concepts.  This  ques¬ 
tion  is  usually  answered  at  examina¬ 
tion  time,  often  to  the  dismay  of  the 
student.  If  a  computer  could  be  used 
to  control  the  presentation  of 
videotaped  material  to  a  student, 
perhaps  learning  could  be  more  effi¬ 
cient. 

For  example,  if  a  student  wants  to 
review  the  symptoms  of  the  disease 
hyjjercalcemia,  the  computer  can  not 
only  control  the  presentation  of  the 
material,  but  after  the  material  has 
been  reviewed,  the  computer  can  ask 
the  students  questions  related  to  the 
material.  If  the  student  retains  the 
material  and  answers  the  questions 
correctly,  new  material  can  be 
covered. 

However,  if  the  student  carmot 
answer  the  questions  correctly,  the 
videotape  is  rewound,  and  the 
material  on  the  tape  is  presented 
again.  By  doing  this,  the  student 
gains  confidence  that  he  or  she  is  real¬ 
ly  leamiitg  the  material. 

It  is  a  relatively  straightforward 
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Betamax 

Connector  Pin 

Signal 

Source/ 

Destination 

BASIC 

Command 

Machine-Language 

Command 

CNl-20 

beginning  of  tape 

trom  Betamax 

PEEK(-  16137) 

LDA  $C0F7 

CNl-7 

CAgSE'TTElN 

trom  Betamax 

PEEK(- 16133) 

LDA  SCOFB 

CN1-11 

REWIND 

to  Betamax 

POKE -16142,3 

LDA  #03 

STA  $C0F2 

CN1-8 

"STiSP' 

to  Betamax 

POKE- 16142,0 

LDA  #00 

STA  $C0F2 

CN1-13 

Plav 

to  Betamax 

POKE- 16142,1 

LDA  #01 

STA  $C0F2 

CN1-12 

FAST  FORWARD 

to  Betamax 

POKE -16142,2 

LDA  #02 

STA  JC0F2 

CNl-15 

CGDnt 

trom  Betamax 

PEEK!  -  16141) 

LDA  $C0F3 

Tabk  1:  Videocassette  recorder  functions  controlled  through  the  Apple  II  interface  of  figure  I.  The  recorder  being  controlled  is  the 
Sony  Betamax  SLO-320  videocassette  recorder:  this  is  done  through  the  pins  that  connect  the  recorder  to  the  RM-300  Auto  Search 
control  unit.  The  software  commands  necessary  to  activate  these  functions  are  given  in  both  BASIC  and  6502  machine-language 
forms. 


I 


I 


► 
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task  to  interface  either  the  Apple  II  or 
the  TRS-80  to  the  Bctamax  SLO-320 
recorder.  This  article  will  describe 
both  the  hardware  and  software 
necessary  to  interface  the  Apple  II 
computer  to  the  Betamax,  followed 
by  the  necessary  changes  to  translate 
this  to  the  TRS-80. 


Interface  Implementation — 

Apple  II 

The  Apple  II,  with  its  eight 
peripheral-board  cormectors,  makes 
the  job  of  designing  and  implement¬ 
ing  interface  cards  relatively  simple. 
Since  these  connectors  are  on  the 
main  computer  board,  any  interface 


Hard  Disk 
Made  Easy 


Now  you  can  move  up  to  hard  disk 
trouble  free.  Just  select  the  XCOMP  X/S 
series  controller  for  your  disk  drive:  SMD, 
Cartridge  drive,  8  inch  disk  bus  or  Shugart*^ 
SA1000.  Our  complete  package,  including  first 
class  support  software,  will  get  you  up  and  run¬ 
ning  fast.  And  the  cost  will  be  less  than  you  would 
expect.  We  specialize  in  getting  OEM’s  into  hard  disk 
systems.  Our  customers  include  the  most  successful 
companies  in  the  microcomputer  world. 

Move  up  to  hard  disk  the  easy  way.  Call  XCOMP— 
we'll  get  you  going  with  hard  disk  right 

XCOMP 

INCORPORATED 
991 5A  Businesspark  Avenue, 

San  Diego,  CA  92131 
(714)  271-8730 


cards  will  be  inside  the  computer, 
using  the  computer's  power  supply. 

Figure  1  shows  the  Betamax  to 
Apple  II  interface  in  schematic 
diagram  form.  The  left  side  of  the 
schematic  shows  connections  made  to 
the  Betamax  through  the  connector 
normally  used  for  the  RM-300  Auto 
Search  control.  The  right  side  of  the 
diagram  shows  the  corvnections  made 
to  the  Apple  II  through  the  interface 
connector. 


It  is  a  relatively 
straightforward  task  to 
interface  either  the  Apple 
II  or  the  TRS-80  to  the 
Betamax  recorder. 


Connector  pin  CNl-20  from  the 
Betamax  goes  low  when  the  video¬ 
tape  has  been  completely  rewound. 
Connection  CNl-7  from  the  Betamax 
goes  low  when  the  videotape  has  been 
loaded  into  the  player.  These  two 
signals  are  sampl^  at  the  beginnir\g 
of  the  program  to  assure  that  the 
videocassette  starts  from  a  predeter- 
nuned  point.  Connection  CNl-15 
from  the  Betamax  carries  the  timing 
signal  that  has  been  formatted  onto 
the  videotape.  This  signal  is  divided 
by  a  factor  of  60  by  ICl  and  IC2. 

1C3  is  an  8<hannel  data  selector 
which  is  used  to  selectively  connect 
signals  from  CNl-20,  CNl-7,  or  the 
divided  timing  signal,  to  data-bus  line 
seven  (D7)  in  the  Apple  II.  D7  was 
chosen  because  its  state  can  be  easily 
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Circle  S2  on  inquiry  card 


tested  by  rotating  it  left  from  the 
accumulator  into  the  carry  bit. 

Apple  has  conveniently  provided 
an  internal  decoding  sciteme  that 
forces  a  DS  (Device  Select,  active 
low)  line  to  go  low  whenever  certain 


Figui*  2:  Flowchart  of  the  increment 
machine-language  subroutine  that 
monitors  forward  motion  of  the 
videotape.  See  listing  1  for  the  6502  code; 
see  listing  4  for  the  Z80  code. 


address  locations  are  accessed.  The 
Betamax  interface  card  was  designed 
to  reside  in  input/output  (I/O)  card 
slot  7.  This  means  that  the  DS  line 
(pin  41)  will  go  low 
whenever  hexadecimal  memory  loca¬ 
tions  COFO  thru  COFF  are  add^sed. 
Table  1  shows  the  Betamax  connec¬ 
tions  and  functions  that  will  be  ac¬ 
cessed  for  a  given  BASIC  statement 
or  a  given  machine-language  com¬ 
mand. 

The  Betamax  can  be  commanded  to 
move  the  tape  in  any  of  the  play, 
rewind,  fast  forward,  or  stop  modes 
by  dropping  the  appropriate  line 
from  connector  CNl  to  ground  logic 
slate.  IC7  is  a  4  to  16  line  decoder 
latch  which  is  used  to  selectively  turn 
on  one  of  the  four  transistors  that 
control  the  function  of  the 
videocassette  recorder. 

Software  Control  of  the  Video 
Recorder— Apple  II 

The  software  portion  of  the  project 
was  handled  in  two  parts: 

•  A  machine-language  routine  was 
written  to  count  the  pulses  coming 
from  the  timing  track  on  the 
videotape  and  to  determine  when 
the  desired  destination  location 
along  the  videotape  is  reached. 

•  A  routine  written  in  Applesoft 
floating-point  BASIC  loads  the 
videotape  destination  location  and 
controls  the  video  recorder.  In 
addition,  all  of  the  routines  used  to 
quiz  the  students  were  written  in 
Applesoft  BASIC,  but  are  not 
shown  in  this  article. 

Figures  2  and  3  show  the  flowcharts 
for  the  machine-language  routines. 
Listings  1  and  2  show  the  actual  pro¬ 
gram  code  in  assembler  format  with 
comments.  The  programs  are  quite 
similar.  The  increment  routine  in 
listing  1  is  used  when  the  videotape  is 
being  moved  forward  (play  or  fast- 
forward  modes)  and  the  decrement 
routine  in  listing  2  is  used  when  the 
videotape  is  beitrg  moved  in  reverse 
(rewind). 

Upon  entering  the  appropriate 
subroutine  from  the  BASIC  prcigram, 
the  processor  status  and  the  ac¬ 
cumulator  are  pushed  onto  the  stack. 
The  line  carrying  the  pulses  from  the 
timing  track  on  the  videotape  is  then 
sampled  until  it  has  been  determined 
that  the  tape  has  moved  a  distance 


equal  to  1  pulse  width.  A  present- 
location  register  consisting  of  two 
8-bit  words  is  then  incremented  or 
decremented  depending  on  whether 
the  tape  is  being  moved  forward  or 
reverse. 


Rgure  3:  Flowchart  of  the  decrement 
machine-language  subroutine  that 
monitors  reverse  motion  of  the  videotape 
See  listing  2  for  the  6502  code:  see  listing  5 
for  the  Z80  code. 
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Listing  1:  Assembly-language  subroutine  for  the  6502  processor.  This  routine,  used  in  the  Apple  II.  monitors  the  forward  motion  of 
the  videotape  by  counting  timing  pulses  derived  from  the  videotape  and  sent  over  connector  pin  CNl-15  of  the  RM-300  Auto  Search 
control  connector. 


Hcxadacimal 

Haxadacima] 

Inatnictioo 

Addrcfs 

Coda 

Mnamotuc 

Opatand 

Commentary 

0310 

08 

PHP 

Save  processor  status 

0311 

48 

PHA 

Save  accumulator 

0312 

AD 

F3 

CO 

LDA 

$C0F3 

Sample  count  line 

0315 

2A 

BOL 

Rotate  bit  7  mto  carry 

0316 

BO 

FA 

BCS 

S0312 

Branch  li  carry  set 

0318 

AD 

F3 

CO 

LDA 

$C0F3 

Sample  count  line 

031B 

2A 

POL 

Rotate  bit  7  mto  carry 

031C 

90 

FA 

BCC 

$0318 

Branch  carry  clear 

031E 

EE 

03 

03 

INC 

$0303 

Increment  least  signiticant  8  bits 

0321 

DO 

03 

BNE 

$0326 

Branch  if  no  overflew 

0323 

EE 

04 

03 

INC 

$0304 

Increment  most  significant  8  bits 

0326 

AD 

03 

03 

LDA 

$0303 

Load  least  significant  8  bits 

0329 

CD 

05 

03 

CMP 

$0305 

Compare  with  least  significant  stop  cour/ 

032C 

DO 

E4 

BNE 

$0312 

Branch  if  not  ec^ual 

032E 

AD 

04 

03 

LDA 

$0304 

Load  most  significant  6  bits 

0331 

CD 

06 

03 

CMP 

$0306 

Compare  with  most  significant  stop  count 

0334 

DO 

DC 

BNE 

$0312 

Branch  if  not  equal 

0336 

68 

PLA 

Restore  accumulator 

033? 

28 

PLP 

Restore  processor  status 

0338 

60 

RTS 

Return  from  subroutine 

Listing  2:  Assembly-language  subroutine  for  the  6502  processor.  This  routine  is  called  from  the  Applesoft  BASIC  program  to  monitor 
the  reverse  motion  of  the  videotape  by  counting  timing  pulses  derived  from  the  tape 


Hexadecimal  Hexadecimal  Instniclioo 


Addr«ss 

Code 

McemoQtc 

Opetasd 

Commentary 

0360 

08 

PHP 

Save  processor  status 

0361 

46 

PHA 

Save  accumulator 

0362 

AD 

F3 

CO 

LDA 

$C0F3 

Sample  count  line 

0365 

2A 

BOL 

Rotate  bit  7  into  carry 

0366 

BO 

FA 

BCS 

$0362 

Branch  if  carry  se: 

0366 

AD 

F3 

CO 

LDA 

$C0F3 

Sample  count  line 

036B 

2A 

BOL 

Rotate  bit  7  mto  carry 

036C 

90 

FA 

BCC 

$0368 

Branch  if  carry  clear 

036E 

36 

SEC 

Set  carry 

036F 

AD 

03 

03 

LDA 

$0303 

Load  least  significant  8  bits 

0372 

E9 

01 

SBC 

#s:t 

Decrement  least  significant  8  bits 

0374 

8D 

03 

03 

STA 

$0303 

Save 

0377 

AD 

04 

03 

LDA 

$0304 

Load  most  significan*  8  bits 

037A 

E9 

00 

SBC 

ifSOC 

Decrement  if  borrow 

037C 

8D 

04 

03 

STA 

$0304 

Save 

037F 

AD 

03 

03 

LDA 

$0303 

Load  least  significant  8  b:*s 

0382 

CD 

05 

03 

CMP 

$0305 

Compare  with  least  significant  stop  count 

0385 

DP 

DB 

BNE 

$0362 

Branch  if  not  equal 

0387 

AD 

04 

03 

LDA 

$0304 

Load  most  significant  8  bits 

038A 

CD 

06 

03 

CMP 

$0306 

Compare  with  most  significant  stop  count 

038D 

DO 

D3 

BNE 

$0362 

Branch  if  not  equal 

038F 

68 

PLA 

Restore  accumulator 

0390 

28 

PLP 

Restore  proctessor  status 

0391 

60 

RTS 

Return  from  subroutine 

The  contents  of  this  present- 
location  register  are  then  compared  to 
the  contents  of  a  register  containing 
the  two  8-bit  words  representing  the 
destination.  If  the  two  registers  are 
equal,  the  tape  has  reached  its 
dntination,  and  the  computer  returns 
control  to  the  BASIC  routine.  If  the 
two  registers  are  not  equal,  the 
routine  loops  back  to  wait  for  the 
next  timing  pulse. 


Figure  4  shows  the  flowchart  of  the 
BASIC  program,  and  listing  3  shows 
the  BASIC  program  code  with  com¬ 
ments.  (Only  the  tape-control 
routines  are  given  here.)  During  ex¬ 
ecution  the  program  first  sets  the 
physical  location  of  the  videotape  to 
0.  If  the  cassette  has  not  been  loaded 
into  the  machine,  a  message  is  printed 
on  the  video  display  and  the  program 
waits  until  the  cassette  has  bmn  load¬ 


ed.  The  program  then  checks  to  see  if 
the  tape  has  been  rewound  to  the 
beginning;  if  not,  it  rewinds  the  tape. 
The  tape  is  now  at  its  beginning  and 
the  count  register  has  been  set  to  0. 

Next,  the  number  representing  the 
destination  location  of  the  desired 
program  material  is  loaded  into  the 
destination  register,  and  the  present 
physical  location  is  compared  with 
the  desired  location.  If  the  present 
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Utting  3:  Tape  control  routines  from  the  Applesoft  floating-point  BASIC  computer-aided  instruction  program.  The  routines  that  ask 
questions  of  students  have  been  omitted  from  this  listing.  This  program  calls  the  machine-language  subroutines  of  listings  1  and  2  (for 
the  Apple),  listings  4  and  5  (for  the  TR^SO). 

SO  REM  START 

52  POKE  771,0;  POKE  772,0;  REM  INITIALIZE  COUNT  REGISTER 

54  X  -  PEEK  (  -  16133);  REM  SAMPLE  LINE  CNl-7  FROM  BETAMAX 
56  IF  X  <  127  THEN  GOTO  70;  REM  IF  CASSETTE  LOADED  THEN  GOTO  70 

58  VTAB  10;  REM  SET  VERTICAL  TAB  TO  10 

60  PRINT  "!!l!!!!l!LOAD  TAPE!!!!!!.'!!!" 

62  GOTO  54 

70  X  -PEEK  (  -  16137):  REM  SAMPLE  LINE  CNl-20  FROM  BETAMAX 
72  IF  X  <  127  THEN  GOTO  80;  REM  IF  TAPE  REWOUND  THEN  GOTO  80 

74  POKE  -  16142,3;  REM  REWIND  TAPE 

76  GOTO  70.  REM  RETURN  TO  C  IF  TAPE  REWOUND 

80  SR  -  92:  SP  -  1 1 4;  REM  LOAD  DESTINATION  COUNT 

90  GOSUB  10000:  REM  JUMP  TO  CONTROLLER  ROUTINE 

99  END 

10000  REM  CONTROLLER  ROUTINE 

10002  R1  -  0;R2  -  0;P1  -  0:P2  -  0 

lOOIO  X  -  PEEK  (771)  +  256  '  PEEK  (772):  REM  GET  ACTUAL  LOCATION 

10020  R1  -  SR:  REM  DETERMINE  DESTINATION  COUNT 

10021  R1  «  R1  -  256 

10022  IF  R1  -  0  THEN  GOTO  10030 

10023  IF  R1  >0  THEN  GOTO  10032 

10024  IF  R1  <0  THEN  GOTO  10035 

10030  R2  »  R2  +  1;  GOTO  10090 

10032  R2  -  R2  +  1;  GOTO  10021 

10035  R1  «  R1  +  256 

10050  PI  -  SP:  REM  DETERMINE  NEW  DESTINATION  COUNT 

10051  PI  -  PI  -  256 

10052  IF  PI  -  0  THEN  GOTO  10080 

10053  IF  PI  >  0  THEN  GOTO  10082 

10054  IF  PI  <0  THEN  GOTO  10085 

10080  P2  »  P2  +  1:  GOTO  10090 

10082  P2  »  P2  +  1:  GOTO  10051 

10085  PI  -  PI  +  256 

10090  IF  X  <  SR  THEN  GOTO  10100:  REM  DETERMINE  RELATIONSHIP  OF  ACTUAL  COUNT  TO  DESTINATION  COUNT 

10091  REM 

10092  IF  X  >  SR  THEN  GOTO  10200;  REM  COUNT 

10094  IF  X  -  SR  THEN  GOTO  1030C 

10100  HEM  FAST  FORWARD 

10110  POKE  773, Rl:  POKE  774, R2 

10112  POKE  -  16142,2:  CALL  784 

10114  POKE  -  16142,0 

10116  GOTO  10300 

1020C’  REM  REWIND 

10202  R3  -  0;R4  -  0 

10210  R3  »  SR  +  2 

10211  R3  -  R3  -  256 

10212  IF  R3  -  0  THEN  GOTO  1022C 

10213  IF  R3  >  0  THEN  GOTO  10230 

10214  IF  R3  <  0  THEN  GOTO  10249 

10220  R4  -  R4  ♦  1:  GOTO  10250 

10230  R4  -  R4  +  1:  GOTO  10211 

10240  R3  -  R3  +  256 

10250  POKE  773,R3;  POKE  774, R4 

10252  POKE  -  16142,3:  CALL  864 

10254  POKE  -16142,0 

10256  POKE  771,R1;  POKE  772,R2 

10300  REM  PLAY 

10310  POKE  773,P1;  POKE  774, P2 

10320  POKE  -  16142,1;  CALL  784 

10400  REM  STOP 

10410  POKE  -16142,0:  POKE  -  16142, 10:RETURN 

99999  END 


physical  location  value  is  less  than 
that  of  the  desired  location,  the 
videocassette  recorder  is  commanded 
to  move  the  tape  in  fast-forward 
mode.  The  BASIC  program  calls  the 
machine-language  subroutine  which 
monitors  the  forward  motion.  When 


the  destination  is  reached,  the 
machine  language  returns  to  the 
BASIC  program. 

If  the  present  physical  tape  location 
is  greater  than  the  desired  location, 
the  Betamax  is  commanded  to  re¬ 
wind,  and  the  program  jumps  to  the 


machine-language  subroutine  which 
decrements  the  count,  monitoring  the 
reverse  motion.  When  the  destination 
is  reached,  the  machine-language 
routine  returns  to  the  BASIC  pro¬ 
gram.  If  the  present  physical  location 
Ttxt  continued  on  page  132 
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Figure  4:  Flowchart  of  the  computer-aided 
instruction  program.  This  program  is  used 
to  test  comprehension  of  material 
presented  by  video  recorrfmg,  and  to 
review  the  material  automatically  if  com¬ 
prehension  is  inadequate.  Listing  3  shows 
the  Applesoft  floating-point  BASIC 
statements  that  control  the  videotape 
motion,  but  omits  the  statements  that  ask 
questions  of  the  students:  listing  6  shows 
the  changes  needed  for  the  program  to  be 
used  with  the  TRS-80. 
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Circit  M  on  Inquiry  card. 


Betamax 

Pin 

Signal 

Source/ 

Destination 

BASIC 

Command 

Machine-Language 

Command 

CN1-20 

BE^iNnII^G  OF  TAPI 

from  Betamax 

PEEK(-9) 

LDA  $8007 

CN1-7 

REWIND 

from  Betamax 

PEEK(-  11) 

LDA  $8005 

CNM1 

to  Betamax 

POKE  -  1.  3 

LDA  #03 

STA$8001 

CNI-8 

STOP 

to  Betamax 

POKE  -  1. 0 

LDA  #00 

STA  $8001 

CN1.13 

Play 

to  Betamax 

POKE  -  1.  1 

LDA  #01 

STA  $8001 

CNM2 

CGuFTt 

to  Betamax 

POKE-1  2 

LDA  #02 

STA  $8001 

CNMS 

from  Betamax 

PEEK!  -  13) 

LDA  $8003 

Table  2:  Videocassette  recorder  functions  controlled  through  the  TRS-80  interface  of  figure  5.  The  software  commands  necessary 
to  activate  these  functions  are  given  in  both  BASIC  and  Z80  machine-language  forms 


Lifting  4:  Assembly-language  subroutine  for  the  Z80  processor  This  routine,  written  for  the  TRS-80  monitors  the  forward  motion  of 
the  videotape  by  counting  timing  pulses  derived  from  the  videotape  and  sent  over  connector  pin  CNl-15  of  the  RM-300  Auto  Search 
control  connector 


Hezadecimal 

H«ZAd«CLinal 

Instruction 

Address 

Code 

Label 

Mnemonic 

Operand 

Commentary 

7B00 

F5 

PUSH 

PSW 

Save  accumulator  and  processor  statu? 

7BC; 

3A 

02 

8C 

RESTF. 

LDA 

$80C3 

Sample  count  hnF- 

7B0^ 

17 

RAl 

Rotate  bit  7  into  carry 

7B0f 

DA 

01 

7E 

IC 

REST.R 

lump  if  carry  se* 

7B08 

3A 

02 

ec 

agai.s' 

LDA 

$8X3 

Sample  count  line 

7B0B 

)7 

RA2 

Rotate  bit  7  into  carry 

7B0C 

D2 

06 

7B 

INC 

AGAIN 

Jump  li  carry  not  se* 

7B0F 

2! 

03 

7F 

LX! 

H.$7F03 

Load  H,L  registers 

7B12 

34 

IN.R 

M 

Increment  least  significant  8  bits 

7B13 

C2 

lA 

7B 

INZ 

AHEAD 

Jump  if  no  overflow 

7B16 

21 

04 

7F 

LXl 

H,$7F04 

Load  H ,L  registers 

7B19 

34 

INR 

M 

Increment  most  significant  8  bits 

7B1A 

21 

05 

7F 

AHEAD 

LXl 

H.$7F05 

Load  H.L  registers 

7B1D 

3A 

03 

7F 

LDA 

$7FC3 

Load  least  significant  6  b;t? 

7B20 

BE 

CM.r 

M 

Compare 

7B21 

C2 

0! 

7P 

J.NZ 

RESTB 

Jump  if  not  equal 

7B24 

21 

Of 

7F 

Lx: 

H.SZFOf 

Load  H.L  registers 

7B27 

3A 

04 

7F 

LDA 

$:fo4 

Load  most  significant  8  bits 

7B2A 

BE 

CM.- 

M 

Compare 

7B2B 

C2 

01 

7B 

INZ 

RESTR 

Jump  if  not  equal 

7B2E 

FI 

PDF 

PSW 

Restore  accumulator  and  processor  status 

7B2F 

C9 

BET 

Return 

OHIO  SCIENTIFIC  USERS 
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Tn(  continued  from  page  126. 
is  the  desired  location,  there  is  no 
need  to  move  the  tape  and  the  BASIC 
program  continues. 

After  the  present  physical  tape 
location  is  made  equal  to  the  desired 
location,  the  Betamax  is  instructed  to 
play,  and  a  new  value  representing  a 
new  destination  at  the  end  of  the  in¬ 
structional  segment  is  loaded  into  the 
destination  register.  After  the  desired 
length  of  tape  has  been  played,  the 
tape  is  stopped  and  the  program 
jumps  to  the  subroutines  which  quiz 
the  students  on  the  material. 

Interface  Implementation  — 
TRS-80 

The  concept  of  controlling  a  video¬ 
cassette  player  with  a  personal  com¬ 
puter  is  equally  applicable  to  other 
systems  such  as  the  Radio  Shack 
TRS-80.  The  TRS-80  has  a  number  of 
subtle  niceties  such  as  low  cost  and 
distributed  service  centers  which 
make  it  very  popular  with  educators, 
and  the  existence  of  an  external  bus 
connector  makes  the  design  of 
specialized  interface  circuitry 
relatively  easy.  The  TRS-80/Betamax 
combination  can  provide  all  of  the 
educational  benefits  that  have  been 
discussed  in  the  Apple/Betamax  sec¬ 
tion;  in  addition,  the  TRS-80  has  a 
bold  32-character  format  that  makes 
reading  text  on  the  video  monitor 
very  easy. 

Figure  5  shows  the  TRS-80/ 
Betamax  interface  schematic.  Lines 
011-20  and  CNl-7  from  the  Betamax 
are  sampled  at  the  beginning  of  the 
program  to  ensure  that  the  cassette 
has  been  inserted  into  the  player  and 
that  the  tape  has  been  rewound.  Once 


Figure  5:  Schematic  diagram  of  the 
videotape  control  interface  used  to  con¬ 
nect  the  TRS-SO  to  the  Sony  Betamax 
510-320  videocassette  recorder.  Connec¬ 
tion  to  the  Betamax  unit  is  made  through 
the  RM-300  Auto  Search  control  connec¬ 
tor.  Connection  to  the  TRS-80  is  made 
through  the  external  bus  connector  on  the 
rear  left-hand  side  of  the  TRS-80. 
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Listing  5:  Assembly-language  subroutine  for  the  Z80  processor.  This  routine  is  called  from  the  Level  II  BASIC  program  to  monitor  the 
reverse  motion  of  the  videotape  by  counting  timing  pulses  derived  from  the  tape 


Haxadacimal 

Hexadecimal 

initrueboo 

Address 

Coda 

Label 

Mnemomc 

Opaiaod 

Commentary 

7B60 

F5 

PUSH 

PSW 

Save  accumulator  and  processor  status 

7B61 

3A 

02 

80 

REST; 

LDA 

$8003 

Sample  count  Ime 

7B64 

17 

RAL 

Rotate  bit  7  into  carry 

7B65 

DA 

61 

7B 

1C 

REST 

Jump  li  carry  set 

7B68 

3A 

02 

80 

AGANE 

LDA 

$8003 

Sample  count  line 

7B6B 

17 

RAL 

Rotate  bit  7  into  carry 

7B6C 

D2 

68 

7B 

INC 

AGANE 

Jump  if  carry  not  set 

7B6F 

37 

STC 

Set  carry 

7B70 

3A 

03 

7F 

LDA 

$7F03 

Load  least  sii^nificant  8  bits 

7B73 

DE 

01 

sb; 

01 

Subtract  one 

7B75 

32 

03 

7F 

STA 

$7F03 

Store  result 

7B76 

3A 

04 

7F 

LDA 

$7F04 

Load  most  significant  6  bits 

7B7B 

DE 

01 

se: 

00 

Subtract  one  li  borrow  occurred  in  previous  SP 

7B7D 

32 

04 

7F 

STA 

$7F04 

Store  result 

7B80 

21 

05 

7F 

Lx; 

H,$7F05 

Load  H,L  registers 

7Be3 

3A 

03 

7F 

LDA 

$7F03 

Load  least  significant  8  bits 

7B86 

BE 

CMF 

M 

Compare 

7B6: 

C2 

61 

7B 

1N2 

REST 

Jump  if  not  equal 

7B6A 

21 

06 

7F 

LXl 

H.$7F06 

Load  H,L  registers 

7BSD 

3A 

04 

7F 

LDA 

$7F04 

Load  most  significant  8  bits 

7B90 

BE 

CMP 

M 

Compare 

7B9; 

C2 

61 

7B 

JN2 

REST 

Jump  jf  not  equal 

7B94 

Fi 

POP 

PSW 

Restore  accumulator  and  processor  status 

7B95 

C9 

RET 

Return 

the  cassette  has  been  inserted,  the 
tape  will  be  automatically  rewound  if 
necessary. 

Line  CNl-15  from  the  Betamax  car¬ 
ries  the  timing  signal  formatted  onto 
the  videotape.  The  signal  is  divided 
by  a  factor  of  60  by  ICl  and  IC2.  1C3 
is  an  8<hannel  data  selector  used  to 
selectively  connect  line  CNl-20, 
CNl-7,  or  the  divided  timing  signal  to 
data  line  seven  (D7)  in  the  TRS-80. 
D7  was  chosen  because  its  state  can 
be  easily  tested  by  rotating  it  left  into 
the  carry  bit. 


Address  line  A15  from  the  TRS-80 
is  not  normally  used  because  of 
memory  size  restrictions.  If  was 
therefore  pressed  into  service  to  pro¬ 
vide  a  signal  line  for  addressing  the 
interface  board.  IC7  is  a  4-toT6  line 
decoder  latch  that  is  used  to  selective¬ 
ly  turn  on  one  of  the  four  transistors, 
causing  the  Betamax  to  either  play, 
rewind,  fast  forward,  or  stop.  Table  2 
shows  the  Betamax  pin  connections 
and  the  function  that  will  be  accessed 
for  a  given  BASIC  statement  or  a 
given  machine-language  command. 


The  software  used  by  the  TRS-80  is 
virtually  identical  in  design  to  that  of 
the  Apple.  Figures  2  and  3  are  still 
valid  as  flowcharts  for  the  routines 
that  position  the  videotape  during 
forward  and  backward  tape  move¬ 
ment,  respectively.  The  implementa¬ 
tion  of  these  routines  in  Z80  machine 
code  (designed  specifically  for  the 
TRS-80)  are  in  listings  4  and  5. 
respectively. 

The  BASIC  driver  program,  given 
in  figure  4  (flowchart)  and  listing  3,  is 
valid  as  written  for  the  TRS-80,  with 
the  exception  of  lines  containing  the 
PEEKs  and  POKEs  specific  to  the 
TRS-80  interface  (see  table  2).  The 
BASIC  program  for  the  TRS-80  is  ob¬ 
tained  by  substituting  the  lines  given 
in  listing  6  for  their  counterparts  in 
listing  3. 

User  Reaction 

Initial  response  to  the  system  has 
been  enthusiastic.  Since  immediate 
feedback  is  an  important  part  of  an 
educational  experience,  it  is  expected 
that  the  system  will  erthance  retention 
and  understanding.  At  present,  lec¬ 
tures  and  program  materials  for 
medical  students  are  being  generated 
for  use  in  the  College  of  Osteopathic 
Medicine.  Upon  completion  of  the 
material,  experiments  will  be  con¬ 
ducted  to  see  if  the  system  does 
erthance  learning  capabilities.! 


Lifting  6;  Modifications  of  listing  3  needed  to  create  a  tape  control  Level  II  BASIC 
computer-aided  instruction  program  for  the  TRS-80.  The  lines  in  this  listing  should 
replace  their  counterparts  in  listing  3  to  create  a  program  that  will  run  on  the  TRS-80 
and  its  associated  interface  board. 


52  POKE  32515,0:  POKE  32516,0:  REM  INIT  COUNT  REGISTER 

54  X-PEEK(-ll):  REM  INITIALIZE  COUNT  REGISTER 

70  X-PEEK(  -9):  REM  SAMPLE  LINE  CN1.20  FROM  BETAMAX 

74  POKE  (-1,3):  REM  REWIND  TAPE 

76  GOTO  70:  REM  RETURN  TO  SEE  IF  TAPE  REWOUND 

99  END 

10010  X-PEEK(32515)  +  25€*PEEK(32516):  REM  GET  ACTUAL  LOCATION 

lOlIO  POKE  32517,RI:  POKE  325I8,R2:  POKE  -1,2 

10112  POKE  16526,0;  POKE  16527,123:  X-USR(0,' 

10114  POKE  -1,0 

10250  POKE  325I7,R3:  POKE  32518,R4:  -  1 ,3 

10252  POKE  16526,96:  POKE  16527,123:  X-USH(O) 

10254  POKE  -  1,0 

10256  POKE  32515.R1;  POKE  32516,R2 

10310  POKE  32517, PI:  POKE  32518,P2:  POKE  -  1,1 

10320  POKE  16526,0:  POKE  16527,123:  X-USR(O) 

10410  POKE  -1,0:  POKE  -1,14:  RETURN 


134  hify  BYTE  Pufeitcationi  Inc 


